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ABSTRACT 

A series of five papers is presented here in an 
effort to relate the problems of instructional technology to insights 
and evidence from the behavioral sciences. One paper describes the 
application of present knowledge and empirical methodology, in the 
form of the systems approach, to the solution of particular 
behavioral problems. A second paper has as its focus learner outcomes 
(e.g. , concepts, principles, skills, personality characteristics), 
learning processes (information selection, transmission, storage, 
transformation and retrieval) , and the conditions of learning, that 
is, the materials and procedures used in the process of instruction. 

A third paper deals with the many ways individuals differ and with 
the problem of designing instructional materials and/or systems in 
such a way that they are appropriate for learners who possess varying 
patterns of characteristics* Recent media research is summarized in 
the fourth paper and the scientific and instructional uses of various 
technologies are considered* The last paper addresses the question of 
determining the essential structure of behavioral science and its 
relationship to instructional technology. Each paper is followed by a 
bibliography- (Author/JY) 
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Introduction 



Jack V. Idling 

That inventions result In new occupations Is a fact easily demon- 
atrated: the airplane needed a pilots television brought the rep al man; 

and the notion picture contributed the censor* But inventions also 
create new* sometimes coupler* enterprises* And as these enterprises 
develop* new specialists energe as designers* builders* buyers* opera- 
tors* trainers* nalntalners* and sellers* However* complexity ala© 
develops generalists* The manager* administrator* and executive emerge 
first from the r anks of the specialist and later through formal training* 
Then the manager analyzes* organizes* and coordinates specialists Into 
ever larger* more complex enterprises* At some point* first from among 
the generalists and later by formal training* a new type of specialist 
appears* one who Is knowledgeable not only in a specific enterprise but 

one who sees relationships among services performed by others. And 

/ 

when enterprises perform related social services (whether in transpor- 
tation* communication* entertainment or any other area* a new* higher- 
order specialist inevitably evolves* But instead of supplanting the 
giant of industry or labor or government* he advises and guides him* 
eventually Influencing the very nature of the activity. This "new breed 1 ' 
we name "technologists*" to differentiate them from "specialists" and 
"generalists*" and to indicate they "study" the "applied sciences." 

A spec ia list with a high degree of skill Is often called a "technician*" 
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but this term should not be confused with '“technologist" - th«‘ term we 
use for the person who studies (at a high level) the application of 
inventions to social purposes. 

The Education Industry 

Conceived of as inventions, schools needed teachers. And schools 
have spawned large, complex enterprises, including many types of youth 
and adult educational agencies, publishers, equipment manufacturers, 
radio and TV stations, government, labor and other organisations. 
Multitudes of specialists have emerged. In addition to teachers are 
supervisors, principals, librarians, audiovisualists , counselors, 
architects, and others. The educational generalist has also developed. 
Highly skilled executives and leaders direct the many interdependent 
educational enterprises. The "new breed" - the technologists - now 
perceive that all educational enterprises contribute to the general 
activity of developing (or forming) behavior. Consequently, a “behavior 
industry" is now identifiable, paralleling the transportation, communica- 
tion, entertainment and other industries and having an extensive 
technological base. Unfortunately, the term "behavior has become 
associated with a kind of mechanistic animal conditioning. Therefore, 
to avoid the negative connotation, the term "education industry" is 
employed to encompass those contributing to the modification of behavior 
in socially approved ways. It is a giant industry directly involving 
more than 55 million people in the United States , and second only to 
defense in public expenditures. 



The Instructional Technologist 



In the transportation industry, the technologist wants to wove 
people and products. In communication, he Is Involved with the trans- 
mission of Information. In entertainment, he is concerned with the 
pleasures of people. And his concern in the education Industry is 
modifying (or forming) the behavior of individuals. Since instruction 
is the means employed to reach his goals we shall name him an "instruc- 
tional" technologist. 

Of course, the educational specialist and generalist are also 
concerned viJi forming behavior, as the pilot and airline executive 
are concerned with moving people and products. But the relation of 
the pilot and executive to the airplane and its movement of products 
is significantly different from that of the transportation technolo- 
gist's. For example, the pilot (a specialist and technician) Interacts 
directly with the invention to perform a service. And the executive 
(a generalist) interacts with the specialist to enhance the service. 

The transportation technologist, on the other hand, is concerned 
neither with the invention nor the specialist, but. Instead, with the 
movement of people and products. If he can conceive of other inven- 
tions to better achieve desired ends and can provide the decision 
makers in his society with whatever they require to cause them to 
adopt a newer technology, then the airplane, pilot, and executive will 
all be reassigned in accordance with requirements of the newer tech- 
nology. Neither the pilot nor the executive would likely undertake 
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the reassignment without the activities of the technologist, whether 
he is called an operations analyst , a systems engineer, or Secretary 
of Defense. 

The goal of the instructional technologist is to Identify the 
optimal means for forming behavior; thus he is concerned both with 

r 

ascertaining behaviors his society needs and wants developed, and 
the means to develop them. Also, he must provide decision makers 
with whatever new knowledge they need to adopt appropriate technology. 
He could be thought of as a new kind of applied behavioral scientist. 
However, many behavioral scientists consider their work to be of an 
"applied” (rather than "basic”) nature and this term might only cause 
confusion and resentment. Yet, almost all behavioral scientists 
(basic and applied) would welcome cooperation in collating , interpret.- 
lag , and t rans lat ing general knowledge to make it more useful. And, 
surely the educator, both generalist and specialist, would welcome 
cooperation in developing the tools and techniques needed in his every- 
day work. 

The Behavioral Sciences — An Introduction 

In the following chapters frequent Preferences to the behavioral 
sciences punctuate descriptions of technology which emanated from 
behavioral scientists * attempts to solve problems . Placing the 
''behavioral sciences” in such a cardinal position suggests that a 
brief introductory description may be useful. Twv< kinds of short 



descriptions vill be given: e general definition of tie ten and a 

set of representative examples . However, the reader should recall 
that tenai signifying coupler processes and areas do not lend tiiem- 
s elves to me def ini tions - Much in the order of "love, 1 " the 
"b ehav ioral sciences" refer to an open-ended set of activities not 
clearly branded to distinguish then frost others* * 

The Ten 

The enphasis upon behavior In the ten stens in part frost the 
positivist Inflii^nce of the early behaviorists in psychology* 

Hull, in fact, used "behavioral science" throughout his 1943 
Principles of Behavior* However, usage of the ten languished, as 

evidenced by the absence in publications, until the end of World 
War II. At that tins several factors converged to stimulate wide- 
spread usage* One of these was merely the removal of some unfor- 

* ~ 

tunate connotation of the older term "Social Science." "Another 
reason for seeking a substitute for the older terminology is the 
identification on the part of seme laymen of the social sciences with 
social work and with socialism* In several situations, this confusion 
has had irritating consequences. One way of avoiding this misunder- 
standing is to rename this group of academic disciplines" (Tyler, 
1964). 

An interesting account of a possible financial godfather cf the 
term is given by Be raison. 
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The interest in clarifying the term 1 might add, has 
not been altogether intellectual in character* Although 
the phrase "behavioral science" was used from time to time 
over a period of years , it never caught on until about, 
twelve years ago when the Ford Foundation used the term as 
a shorthand description of its program on Individual 
Behavior of Human Relations. For about six years in the 
1950*8, the Foundation operated a Behavioral Sciences Program 
and supported this field with several millions of dollars* 

It was then that the term came into widespread use, and it 
was then that some people began to wonder whether they too 
were not behavioral scientists after all l (Berelson, 1964) 

Other Influences, more laudatory by academic standards, also 

contributed* Advances in several fields were coupled with increasing 

interdisciplinary contacts • New methods and ideas for scientific 

investigation placed some former areas in a scholarly rather than a 

scientific frame of emphasis • Attention to original data, usually 

behavioral indices rather than the documentary practices associated 

with history tended to mark these areas. 

The lines of demarcation are quite loose, but in general the 

behavioral sciences tend to be a substantial portion of psychology, 

anthropology, and sociology. 

But the concept includes both more and less than 
that. It Includes less in the sense that some aspects 
of anthropology and psychology are not typically con- 
sidered part of the behavioral sciences, e.g., certain 
archeological and physical interests in the former and 
certain technical interests like vision and hearing in 
the latter. And it includes more in the sense that a 
number of behavioral interests in other disciplines have 
an equal claim to inclusion: e.g., from political 

science and law, concern with actual political and legal 
behavior as distinct from the traditions), formal concern 
with constitutions, governments, laws, and ideologies; 
from psychiatry, interest in deviant behavior, the 
motivational and emotional life, and the behavioral 
consequences of physiological change or chemical inter- 
vention; from geography, the behavioral implications 
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of wan's physical environment; frow biology, the physio* 
logical and evolutionary bases of human behavior; frow 
economics and business, such topics as consumer behavior. 
Industrial morale, and the empirical analysis of business* 
men's decisions ; from history, bread generalisations about 
man's behavior under historical conditions. (Berelson, 

1964) 

The term began to proliferate. Textbooks, journals, and centers 
for advanced study Incorporated It In their titles. By 1962 a 
President's Science Advisory Committee Issued a report which presents 
an accepted definition of the term! 

The behavioral sciences have both a fundamental and 
an applied aspect. As fundamental sciences they are con* 
cerned with the careful, dispassionate discovery and 
analysis of the basic facts of human behavior, individual 
and social, and with the construction, testing and 
revision of theories to explain observed regularities. 

As applied science, they are concerned with the appli- 
cation of facts, tested theories, and developed insight 
to questions of practice in such areas as education, 
mental health, personnel utilization, city planning, 
communications and the problems of emerging countries. 

Behavioral scientists use methods common to all sciences: 
observation, instrumentation, field and laboratory 
experiments, statistical analysis of data, construction 
of models and theories, and good hard thinking. 

Perhaps the first impression one has of behavioral 
science is the enormous scope and variety of Its problems 
and its methods. 



A Resource Book for the Instructional Technologist 

The following chapters hopefully will begin to relate problems of 
the instructional technologist to insights and evidence from the 
behavioral sciences. The numerous fields of inquiry in the behavioral 
sciences, employing diverse methodologies, may contribute to the 



solution of problems confronting the education industry. In some 
cases, the relationship between problem and available knowledge may 
appear to be remote and tenuous; in others the focus on a particular 
problem may be so sharp as to make the problem appear not generally 
significant . 

The first chapter is concerned with the application of present 
knowledge, and empirical methodology, to the solution of particular 
behavioral problems, an activity that presently consumes much of the 
time of the instructional technologist. It will be seen, however, 
that this does not involve merely or even primarily the application of 
principles derived from the behavioral sciences. Such principles are 
both insufficient in number and uncertain in applicability to be 
applied prescript ively. 

In two respects, present activity of the instructional technol- 
ogist is more appropriately described as "backward science" than as 
technology. First, an attempt is made to "particularise," rather than 
generalize. The possibility of error in presuming that what is 
generally true Is true £n a specific case le the same as presuming 
that what is true in a specific case is generally true. Thus the 
solution of a specific instructional problem requires that even 
generally accepted principles of the behavioral sciences be tested 
anew. 

Second, while most typically scientific inquiry involves the 
search for explanations of cause-effect relationships, with the hope 

if 

that such explanations will ultimately have utility, the behavioral 
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technologist looks systematically for causal factors that will pro- 
duce a given utilitarian effect, with the hope that their relation- 
ship nay ultimately be explained. 

The second chapter is focused on characteristics of h uman 
learning that typify man. Following this is a chapter on the manner 
in which humans differ with respect to learning, or gani stoically and 
sltvietionally • 

The fourth chapter will summarise recent "media research , 11 and 
consider the scientific and instructional uses of various technologies. 
It should become apparent that the term "media research" la deceptive; 
no more appropriate than "microscope research" to the work of a 
bacteriologist. Media not only have properties that make them useful 
in research, but in developing behavior as well. Combined, these 
facts offer an effective Interface between the behavioral sciences and 
developing behavior. 

The last chapter is concerned with the other side of the inter- 
face - the behavioral sciences • The chapter addresses the question of 
what is the essential structure of the behavioral sciences and how does 
this structure land itself to the task of the Instructional technol- 
ogist? However, the behavioral sciences are not products only. They 
are processes. The final chapter delineates this process-product 
relationship and emphasizes some of the internal diversities that 
mark approaches In the behavioral sciences. 
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The Attempted Consensus 



o 

The method employed In the development of these chapters could 
be described as a kind of "attempted consensus." Each chapter was 
developed Initially by the person named on the title page. A sym- 
posium was then organized with people from the behavioral sciences 
and Instructional technology. After the technologists had verified 
Issues, the scientists and philosophers were asked to review and 
critique the papers with a view to being extensive rather than inten- 
sive, i*e», attempting In a relatively short paper to Identify as many 
ideas, concepts, or principles as seemed relevant to developing 
behavior without exploring the topic in depth. Extensive biblio- 
graphies are provided for those who desire to pursue a lead more 
extensively. 

When the scientists and technologists had read and prepared a 
critique with suggested additions, deletions, and modifications, the 
symposium was convened to determine the degree of consensus that 
existed. The writers of the chapters then attempted to incorporate 
the recommended changes Into present versions • The symposium mem- 
bers, however, have not reviewed the second version and cannot, 
therefore, assume responsibility for content. The members of the 
symposium were the following: 
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John Bars on (Instructional Technology - Systems 
Development) Michigan State University 

Eli M* Bower (Psychology - Developmental) National 
Institutes of Mental Health 

Allen Browns word (History) U. S. Office of 
Education 

Paul R. Christensen (Psychology *- Human Abilities) 
University of California at Santa Barbara 

Donald P. Sly (Instructional Technology - 
Instructional Development) Syracuse University 

Jamed A. Finn (Instructional Technology - Theory) 
University of Southern California 

Arthur A. Lumsdair.e (Psychology - Learning and 
Human Performance) University of Washington 

Melvin H. Marx (Psychology - Learning and 
Motivation Theory) University of Missouri 

Charles F. Schuller (Instructional Technology - 
National Policies) Michigan State University 

Fred L. Strodtbeck (Social Psychology) University 
of Chicago 

James B. Watson (Social Anthropology) University 
of Washington 
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?aper Zhidber 1 
Focus 



The primary purpose of this paper Ae to identify for the reader 
vtiat is Meant by the systens approach to instructional development . 

If the Instructional technologist is to get Maximum use from media in 
Improving learning outcomes he must be able to answer how, what, and 
when media can most effectively be employed. To answer these ques- 
tions he must know what specific learning outcomes are expected of 
students. Also, the questions must all be considered within the con- 
straints of the educational industry, learner differences, learner 
outcomes, learning processes, and the conditions for learning. What 
this all leads to is the need to manage and operate a set of complex 
elements that mV* up the particular sub-system In the educational 
Industry within which the instructional technologist happens to con- 
front an instructional problem. 

A twenty-two step maxi- and a six-step mini-systems approach 
model are presented. The maxi-model is for the educational technolo- 
gist who has "everything” (support personnel and facilities, time, 
money) , and the mini— model Is for the individual technologist who 
has limited assistance and support yet is enthusiastic about improv- 
ing instruction. The dehumanizing issue in the systems approach is 
discussed. Finally, examples of systems development models are pre- 
sented, gaps in our present systems approach are identified, and 
methods for bridging gaps explored. A list of references is provided 
for the reader who wishes to extend his study. 
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The Systems Approach to Instructional Development 

Dale Hamreus 



We In education have come to accept the fact that schools , beside 
being places where learning occurs, are,, In the words of U. S. Com- 

r 

mlssloner of Education Harold Howe, "economic enterprises" (1967, 
p, 40) . In other words, a school Just doesn’t happen, it represents 
public funds being intelligently expended in the management of physical 
and human resources for the purpose of producing certain desired 
changes in pupils' behavior* 

This Is not to say that the strategy and technology for achieving 
what the educational program In any particular school district needs 
to become has arrived. On the contrary, what we are now accomplishing 
is probably Just scratching the surface of man’s ability to learn. 
Educators have long felt themselves qualified to specify the broad 
objectives of an instructional program but the means of achieving 
these objectives has often proven to be extremely elusive. What we 
face is how to get the most out of our educational plans. 

In striving to tighten up this means-ends incongruity, behavioral 
technologists are becoming more and more aware of the vast amounts of 
information and technical know-how required to bridge this gap. What 
all this speaks for is the need for a better science and technology of 
instruction. 

The chapters that follow will give attention to some aspects of 
the philosophy of science, human learning characteristics and how 
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learners differ which contribute to the information bridge. This 
chapter will give attention to the methodology of the systems approach 
to instructional development as a technological means for helping 
bridge this means-end gap. 

The systems approach can literally be said to have had its origins 
way bade, to the beginning of man in man's relations with his environ- 
ment. The notion is Inherent in what has been called the ecological 
model - that things are related to each othar in such a way that by 
affecting one part of the ecology, if the ecology is tight enough, it 
will affect othar parts of the ecology. 

In terms of the more modern concept of systems approach, its ante- 
cedents are attributed to the military applications developed during 
World War II. From these war experiences have emerged complex weapons 
systems » such as the NIKE air-defense missile system; production 
functions in Industry, such as the Boeing 727 airliner; and information 
processing in business, such as the IBM data reduction system. Because 
the educational system Involves the interaction of many complex sub- 
systems - e.g., instructional lessons, classroom schedules, audio- 
visual support, personnel — some behavioral technologists are attempting 
to modify and apply the principles and techniques used in weaponry 
development and production activity to the educational industry. 
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general Meaning of the Systems Approach 

Broadly speaking the systems approach can be regarded a a an 
empirically derived framework which serves as a guide for systematically 
proceeding toward the solution of some defined problem In the educa- 
tional industry. 

Five things in the above statement should be amplified. First, 
although the uue of the definite article "the” in the term "the systems 
approach" implies a fixed set of operations which consists of a specific 
content, such an interpretation is false. The actions employed, in 
using the systems approach to attack a defined instructional problem, 
follow a general strategy but are not fixed; rather, they change 
according to the nature of the problem and its context. 

Second, the approach has been empirically derived. It is not a 
mathematically derived model which has emerged in the sterile environs 
of the laboratory; but, rather, has evolved, and continues to do so, 
from real life experiences. 

Third, the approach serves as a guide in attacking a problem 
solutions it provides an order whereby decision points critical in the 
problem solution can be systematically faced and necessary actions 
decided upon. 

Fourth, the approach provides for a systematic attack on the 
problem. The problem and all of its elements are thoroughly considered 
(within the means available) and progress toward a solution regulated. 

Fifth, a problem in the educational industry has been defined . 
Obviously, before any efforts toward solution can be initiated, the 



1-4 



problem aust be clearly distinguished. Often, a problem Is "felt" 
before It Is actually outlined or characterized. The systems approach 
can be generalised to attach such a felt need to determine its real 
nature; however. In the context of this chapter there Isn't place 
to enter Into such e discussion. The emphasis instead will be upon 
problems that have already been defined. 

More specifically, what the systems approach offers in progressing 
toward a problem solution Is an analytical planning and control method 
for designing and developing the various Instructional parts and 
their Interrelationships needed to accomplish the specified outcomes. 

A more formal definition prepared by Corrigan and Kaufman is as follows: 

System approach . Formal analytical planning methods for 
progressing from the specification of system mission objec- 
tives to the achievement of those objectives through the 
controlled and orderly specification of parts making up the 
total system and the integration of parts according to func- 
tions to be performed into a total system that achieves 
stated mission objectives (Corrigan and Kaufman, 1965, p. 71). 

Tha concise statements just presented Involve a combination of 

meanings that require considerable separation and definition before the 

concept of the systems approach can become unlocked. However, before 

beginning a refined step by step definition of the systems approach, 

and since the term system is so central, some clarification should he 

made regarding the use of the term. 

The term system is defined as the assemblage of elements or 

entitles united by some form of regular interaction or Interdependence. 

General interpretation tends to relate the concept system to order. 
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Interdependence , or relatedness. However, the term is frequently 
used both «s a proper name referring to an order (collection) of 
entitles - e.g., "The Instructional system (order) Includes the 
learner, teacher, message elements. Interactions, etc. — and as a 
predicate to Indicate order - e.g., "There needs to be system (order) 

In the lesson giving." 

The Importance of this distinction when considering the systems 
approach to Instruction becomes Immediately clear. The phrase, sys- 
tem approach to Instructional development," when more completely 
stated, becomes systems approach to instructional system development. 
What obviously emerges when considering the distinction of the concept 
system is the need both to identify the entities that are to make up 
the instructional system to be developed and to define the order 
within and among these entities. 

Thus, if we are to employ the systems approach in the development 

of an instructional system, whether we're concerned at the lesson level, 

$ 

the course level or the institutional level, one of the vital steps to 
be undertaken is to determine all the parts os elements in the 
instructional situation that go to make up the system and then deter- 
mine the relationships of each part to each other and to the whole. 



^ Reference is made to the publication by R. Jean Hills, The 
Concept of System. Eugene, Oregon, University of Oregon, CASEA, 
1967, from which extensions were made in this chapter to the systems 
approach. 
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the determination of thcie pttts and their interrelationships Is the 
WTy heart of the systems approach. 

Okia additional and perhaps least understood distinction of a 
■jeten should be briefly discussed. The elements of a systen are not 
the teal entitles with which to be concerned in a ays tees approach to 
Instructional development; rather It is with the order aeons the 
properties (qualities or states) of those entlti.ee . In other words, It 
Is not the learner In Instruction but the current characteristic or 
condition of the learner which Is the entity in the system, it is not 
the conditions of learning but the quality or state of those conditions. 
Similarly , the learning process la not the conditions and the learner in 
the system, but the quality of those conditions and the state of the 
learner. This distinction between entities and properties of the 
entitles la a system seems to be a difficult one to maintain but is a 
wary important one. 

Why Systems Approach? 

The traditional instructional situation of today has been de- 
scribed by John Lougjhaxy as a ''machine-independent'* system (1966, 
p. 4). It Is one where virtually all machines could be removed from 
the classroom without altering. In any substantial degree, the teacher's 
lavel of instructional operation. This is because "educators have 
hf pd ma c hin es to assist them to achieve results which were pinuned 
independent of machines" (Loughary, 1966, p. 4). 



Robert Helnlch concludes that most audiovisual equipment in 
Instruction today Is brought into the Instructional process at the 
c l a s sroom level to operate in a machine-independent system (Cochran, 
1967). If this is true, then it must be similarly concluded that the 
role of the present media specialist in the instructional process is 
of little real contribution to the desired learning objectives. Such a 
conclusion is a harsh statement to make but is , unfortunately , more 
true than not. I should add that this is not because media specialists 
hold any less worthy professional intentions or desires, but rather 
because concerns for employing media resources in the instructional 
situation usually emerge after plans for learning outcomes have been 
completed rather than as an Integral part of them. 

What must occur is to bring the media specialist into a dependent 
relationship with the instructional process. One in which he is 
Integrally involved in the instructional planning and development of 
Instructional systems. The only way for media specialists to become 
a viable element in such a complex system as the educational one is 
through the systems approach. An excellent discussion of the emerging 
role of the media professional is to be found in the recent DAVX 
declarative statement (Norberg, 1967). The authors of this article 
contend that the role of the media specialist is changing from that 
of a nain talner and distributor of A.V equipment to that of a systems 
designer who is significantly involved in the development of instruc- 
tional systems. 
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Today's behavioral technologists who know what the systems 
approach la in developing instructional systens » vl^it find the 
question *Vby" systeo^ approach rather academic. They know that an 
organised, systematic approach to instructional development ia essen- 
tial to the production of an instructional system that works; i.e. , one 
that achieves its objectives. To a novice, however, neither the ’SAat" 
nor the "why" of systems approach are of general knowledge. 

The concern is often expressed that to employ the systems approach 
in Instructional development ia to dehumanise education; l.e., to 
relegate man to s limited position of interfacing the machine with the 
learner. This thinking seems to have emerged because of two reasons, 
lint, th e systems approach, as employed in military and industrial 
settings, is usually featured as the means of maximising the machine 
or nonhumsn as pects of the system. Second, in order to describe the 
systems approach some form of flow chart is employed (aee Figure 3). 
Flow charts look cold and formidable to the educator unaccustomed to 
reading them <md perhaps connote e representation of something like 
an exactly prescribed electronics system flow. 

The dehumanizing concern is unfounded. In fact, the systems 
approach provides the means whereby human interactions in the learning 
process ***** be enhanced. The systems approach is simply a guide for 
planning and developing the instructional program to achieve that 
which is desired. If the educator's goal, for example, is to develop 
a program that brings teachers into closer interaction with learners at 
a higher level than simple information giving, the systems approach 
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helps the behavioral technologist organise the means for bringing that 
about. Many examples could be cited as evidence that our present 
educational practices place teachers in roles that are not very high 
on the human interaction scale; i.e., transmitting simple fact and 
information, scoring and recording grades * passing-out and taking-in 
papers , etc. The systems approach provides a potential power that 
permits the vision to say where human factors can he enhanced, and where 
automated* mechanical* or other procedures can better accommodate the 
other type things. 

Without employing the systems approach to instructional develop- 
ment the goals of the educational industry will probably fall short of 
being completely achieved. It would only be by chance that maximum 
efficiency and benefit might be obtained from all elements of the 
instructional system in the accomplishment of the system e s objectives. 

A systems approach provides not only the means for systematic planning* 
designing* organising and controlling the development of instruction 
but then builds upon that which has been found to work best and elimi- 
nates those parts that contribute least or negatively to the desired 
goals. 

Consider Figure 1. The box at the top of the diagram in Figure 1 
represents some defined problem* at any level* in the educational 
industry which requires solution. Let’s say the problem is to develop 
an instructional system that more precisely teaches English composition 
to tenth graders* reduces the number of teachers required, and shorten** 
the learning time. At the lower position of the diagram are a aeries 
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Figure *: The Place of the Systems Approach in the Instructional System Complex 



of circles representing entitles or elements to be considered for In- 
clusion In the Instructional system, such as learner differences, 
conditions for learning, social custom, etc. The arrows indicate that 
some elements are either not appropriate to the solution of our English 
Composition problem or are constrained in such a manner as to be 
Impractical for Inclusion in the new system. For example, the circle 
labeled "learner characteristics" represents important characteristics 
of the learner that must be considered in the systems design. However, 
some learner characteristics may be inappropriate to include; e.g«, 
height or weight. The point is, that prior to analysis we have no way 
of being certain which of the total array of elements should or should 
not be included in designing the new English Composition instructional 
system. 

Central in the diagram in Figure 1 is an open ended box labeled 
"Systems Approach to the Problem Solution." The systems approach 
intervenes between the defined problem and the potential system 
entities. The systems approach then, becomes the means whereby, 
through systematic planning and analysis, a design linkage can be 
developed that relates performance limits and constraints of English 
Composition instruction with the* essential system elements. Continu- 
ing then, the design can become translated into instructional reality 
and through the iterative process of continuous and repeated evaluation 
the English Composition system reaches its maximum level of effective- 
ness. 
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One further thing regarding Figure 1. The ends of the hoot labeled 
"Systems Approach to Problem Solution” have not been closed. This la 
simply to reinforce the fact that there exists no single systems 
approach . It is unlikely that the same person will ever approach the 
solution of different problems in exactly the same way. Furthermore, 
there is a strong likelihood that the approach being employed at any 
one time may alter and shift during development. 

Why systems approach? Because it is the most powerful and 
efficient means presently available for determining precise learning 
requirements and arriving at the most effective plan for eliciting the 
desired learning outcomes in an orderly fashion. It enables us, in 
the words of Meredith Crawford, ”to separate the 'need to know* from 
the 'nice to know"' (1967, p. 6). 



Systems Approach Applied to Instructional Development 

A Fable 

Once upon a time there were two pigs (a third one had 
gone into marketing and disappeared) who were faced with the 
problem of protecting themselves from a wolf. 

One pig was an old-timer in the wolf-fending business, 
and he saw the problem right away - just build a house strong 
enough to resist the huffing and puffing he had experienced 
before. So, the first pig built his wolf-reeistant house 
right away out of genuine, reliable lath and plaster. 

The second pig was green at this wolf business, but he 
was thoughtful. He decided that he would analyze the wolf 
problem a bit. He sat down and drew up a matrix (which, of 
course, is pig latin for a big blank sheet of paper) and 
listed the problem, analyzed the problem into components 
and possibilities of wolf strategies, listed the design 
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objectives of his wolf-proof house, determined the functions 
that his fortress should perform, designed and built hia 
house, and waited to see how well it worked. (He had to be 
an empiricist, for he had never been huffed and puffed at 
before.) 

All this time, the old-time pig was laughing at t* 1 ® 
planner pig and vehemently declined to enter into this kind 
of folly. He had built wolf-proof houses before, and he had 
lived and prospered, hadn’t he?. He said to the planner pig, 
"If you know what vou are doing, you don’t have to go through 
all of that jazz." and with this, he went fishing, or rooting, 
or whatever it is that pigs do in their idle hours. 

The second pig worked his system anyway, and designed 
for predicted contingencies. 

One day the mean old wolf passed by the two houses 
(they both looked the same - after all, a house is just 
a house) • He thought that a pig dinner was just what he 
wanted. lie walked up to the first pig’s house and uttered 
a warning to the old-timer, which was roundly rejected, as 
usual . With this, the wolf, instead of huffing and puffing, 
pulled out a sledge haramer, knocked the door down, and ate 
the old-timer for dinner. 

Still not satiated, the wolf walked to the planner 
pig *8 house and repeated his act. Suddenly, a trap door in 
front of the house opened and the wolf dropped neatly into a 
deep, dark pit, never to be heard from again. 

Morals: 1. They are not making wolves like they used to. 

2. It* 8 hard to teach old pigs new tricks. 

3. If you want to keep the wolf away from your 
door, you'd better plan ahead. 

Roger A. Kaufman (1965, p. 1) 



Through experience it has been learned that when an individual or 
department is given the charge end the opportunity to improve its 
instructional procedures it normally begins by doing more of what it is 
already doing. Most instructors believe they already know what they 
need to do to improve their courses , and all they need is sufficient 
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time and resources to do what they hive always wanted to do - and an 
approximation of the perfect course will result* Unfortunately , this 
approach has been tried extensively with the result that students are 
given the same content and the sane ideas merely In a more elegant 
form , and the tragedy of this Is , that empirical evidence has 
repeatedly shown that the more elegant form, and the more concentrated 
and sophisticated nature of the presentation, results In less learning 
by students* This Is hard to accept* But, it Is a consistent finding, 
and It has a rather firm psychological basis* The fact Is that the 
requirements of the sophisticated learner (Instructor) , and what 
satisfies him, are very different from the requirements of the naive 
learner, and what satisfies him* Some evidence Indicates that the 
more sophisticated and Informed the scholar, the less sensitive he is 
to the requirements of the naive learner* (Mager, 1963; Rothkopf , 1963) 
Therefore, to merely afford a scholar more opportunity to prepare 
a course of instruction is not a sufficient condition, in and of 
itself, to insure the improvement of Instruction* This weakness can be 
overcome through the application of the systems approach* Of course, 
we will need behavioral technologists trained in the systems approach 
to interact with and guide* the untrained scholar in the Instructional 
development. 
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The Major Stages of the Systems Approach to Instructional De velopment 
The systems approach to instructional development is actually -a 
series of Interlocking steps that guide the behavioral technologist 
through the process. As a prelude to the complexities of the process, 
the model presented in Figure 2 shows the main stages of the approach. 
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Figure 2. Major stages in a systems approach to instructional 
development 



Stage I in the systems development model is called system defini- 
tion and management . This stage pertains to those start-up or lead- 
in activities that must be planned and organized before the detailed 
tasks of designing and developing the actual Instructional system can 
begin. Some instructional system models omit this level of activity 
and initiate tho systems approach at Stage II shown in Figure 2: the 

design analysis stage. However, to omit the first stage fails to 
acknowledge the full potential of developing instructional programs. 

The systems approach is a means of thoroughly planning and 
organizing for the systematic design and development of instruction. 
How one proceeds to set the stage for employing the systems approach 
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to developing Instruction should he as systematically planned, organized 
and conducted as that done In developing the new Instructional system* 
During this stage, attention Is directed to detailing what Is required 
of the new system, the selection of technical and support people, the 
gathering of support information and materials and a definition of the 
context within which the system is to be imposed* 

The second stage in Figure 2 is termed design analysis . This 
stage defines the techniques necessary for specifying performance 
standards, materials specifications, and design and operational con- 
straints imposed by the educational industry. The two-way arrow in 
Figure 2 connecting the systems definition and management box with the 
design analysis box indicates that information flows both ways. 
Management constraints will Impose limitations upon certain design 
elements. Similarly, analysis in the system design are apt to call 
for some shifts in management. 

Stage III in Figure 2 concerns development and assessment 
procedures. During this stage the prototype of the Instructional sys- 
tem is prepared including all necessary content, media and methods. 

Then the prototype must be empirically evaluated to determine the 
extent to which the system achieves its purpose. Corrective iteration 
of all aspects of development and evaluation is continued until the 
instructional technologist is satisfied with the validity of the new 
system. 

A feedback line has been added to the model in Figure 2 to indi- 
cate that information gained in the development-assessment stage is 
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important to input into both stages I and II as a means of providing 
some organised means of quality control. 

Perhaps brief attention to what la meant by feedback would be 
helpful. As used in the context of this paper, feedback refers to 
information resulting from the activities of two or more elements in a 
system which, when returned to the system, provides a basis for making 
adjustments to the system. 

For example, the sophisticated gambler, when initiating play 
against the novice, attends very closely to the beginner's vocal and 
bodily reactions . The information thus gained from the interaction 
between the gambler's and novice's actions (feedback) allows the 
gambler to adjust his subsequent play and probably "clean out" his 
opponent . 

In a similar way feedback is used in modifying the development 
of a new instructional program. For example, consider Figure 3. 

I (Feedback) 




Figure 3. Feedback lines showing return of Information to the system. 

In the example, it is assumed that the instructional objectives 
and design specifications have been defined and the instructional tech 
nologist is in the process of developing specific visuals to satisfy 
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these requirements • Following the development of several overhead 
transparencies the visuals are tried— out with learners of appropriate 
ability to test their effectiveness. The results are analyzed to 
determine weaknesses, which provides useful information (feedback) 
in making beneficial adjustments to the visuals. To the extent that 
careful attention is given to all possible details during try-out 
and analysis, maximum feedback is available to guide the modification 
of the visuals. 

Specific Steps Of the Systems Approach to I nstructional Development 

With the above brief overview of the major stages of the systems 
approach to instructional development , specific process of the systems 
approach will now be discussed step— by- 3 tep. Figure 4 shows the total 
configuration of steps. In the left margin are the three major stag*i3 
that were presented in Figure 2. The steps in each major stage will be 

defined and related to that stage. 

Step 1. Define ins t ruct ional problem . The initial and perhaps 
most critical step of the systems approach is to complete a definition 
of the problem and the best estimate fcr its solution. This definition 
can only ccme about through the collection of information from the 
total setting in which the problem emerged. Change requires a funda- 
mental modification of a system, a new alignment of elements , processes , 
or ways of interrelating. To change any part of the instructional 
system — new course, modified course, change in organizational 
operation — requires a consideration of what came before, and what will 



1-19 







Figure 4. flow diagram ahowiag the specific steps of the Systems Approach in deve lo p in g instructional 



follow. We con no longer afford to engage In Hie process of Modifying 
components of the educational system as if they were interchangeable; 
in any of the entitles of the system we change the system- 

structure. Therefore , to the extent that the total system setting can 
he defined - personnel, organisation, instructional setting, support 
elements, philosophy, etc., it will increase the effectiveness of the 
subsequent development. 

If the problem in question, for example, concerns the inability 
of particular groups of learners to acquire a specified level of 
competence in discriminating among certain classes of objects; then 
the more information that can be generated about that problem, such 
os the total setting of learners, instructor, methods, facilities, 
etc. , the better chance to facilitate an effective solution. A tenta- 
tive solution might already have been suggested - develop a set of 
visuals to replace the faulty chalkboard drawings of the teacher — 
however, additional definition of the problem is apt to uncover other 
confounding factors. 

Step 2_. Determine and select support staff . As the problem 
becomes better defined and a tentative solution Is determined. It 
is necessary to select subject matter experts, media specialists, 

■pj learning specialists to guide the development and assure the 
technical quality of the content. 

Step 3* Determine management controls . At the same time of 
selecting support staff, management controls in the conduct of the 
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instructional development need not be determined. Interfacing between 
various support staff are necessary; communication flows essential to 
linking personnel and system elements should be Identified; feedback 
routes to permit return data inputs must be planned. 

This step serves in a two-way capacity; (1) management controls 
need to be determined for the lead-in activities that establish the 
organised setting required to carry out the system development; and 
(2) management of activities within the system development must be 
determined, i.e,, who is responsible for what functions, how does 
information get from one source to another, what alternative routines 
should be followed in the event that certain constraints emerge. 

Step 4 . Identify learner population . The students who are to 
participate in the new instructional system must be identified and 
all prominent characteristics determined. This is best accomplished 
by the instructor consulting with a behavioral scientist who is 
knowledgeable in individual differences. If the setting of the 
instructional system to be developed is to have any possible chance of 
being modified to adapt, as Professor Beaird puts it in his chapter, 
to salient and meaningful psychological differences in individuals, the 
learner population must be clearly identified. Hopefully, the dis- 
cussion in this and later sections of this chapter will increase 
Bealrd's efforts to create a cognitive dissonance in the reader 
regarding adaption of instruction to individual differences. If the 
reader feels that he must reduce the inconsistency between a positive 
attitude toward providing for individual differences and the behavior 



of falling to substantially do so, tha techniques discussed In the 
systems approach could contribute Measurably, 

Step 5. Collect relevant course material. This step occurs 
concurrently with Step 4 and concerns the searching for and collecting 
of Materials and Intonation pertaining to how the course wea pre- 
viously taught: course syllabi, tests. Media Materials, descriptions 

of activities, references, etc# The purpose of this activity is slnply 
to provide maximum input for Making design decisions regarding objec- 
tives. types of learning, content. 

Step 6. Analyse instructional context . Step 6 takes place at 
the sane tine that Steps 4 and 5 are being conducted. Here the concern 
is to Identify and understand tha relationships of all elements within 
the present instructional setting. To the extent that the context 
within which the new Instructional program will be Inposed la analyzed, 
problems of interfacing - fitting together the various parts of the 
system - and integration, will be reduced. 

Thus far the steps of the first major stage, systems definition 
and management , have been defined. These steps were (1) define 
Instructional problem. (2) determine and select support staff. 

(3) determine management controls, (4) Identify learner population. 

(5) collect relevant course material, and (6) analyze instructional 
context. 

Brief mention should be of the feedback lines among the 

steps of the systems definition and mangement stage. Inspection of 
Figure 4 indicates that outputs resulting from Steps 4. 5 and 6 are 
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input to Steps X and 2 and Steps 4, 5 and 6. These feedback routines 
are to assure that maximum information is generated for the system 
design stage. As the behavioral technologist confines the outputs 
from learner characteristics, relevant course materials and relation- 
ships in the instructional context, new insights are apt to emerge for 
any one of these three steps that will result in additional definition 
to the system# Similarly, it might contrubuta additional Insights in 
terms of seeking additional or different support staff and for organis- 
ing management controls in a more efficient manner* 

Now we move to the second major stage of the systems approach, 
design analysis stage. Reference to Figure 4 shows that this stage 
consists of Steps 7 through 14. The line coming from Steps 4, 5 and 6 
goes directly to Step 7. 

Step Identify beli vloral objec t ives . From all that has pre- 
ceded Step 7, behavioral objectives are made. A behavioral objective 
is a statement that 3 ays very precisely what changes in the learner's 
behavior are expected to occur as a result of the experiences provided 
him by the Instructional systems. Now we get down to the critical 
step in tha systems approach that, more than any other, determines 
what form and shape the development will take. The objective must 
describe clearly what it is that the learner must be able to do 
following instruction, the conditions under which he must be able to 
perform, and the standard or criterion of acceptable performance. 

If different terminal behaviors are planned for different types of 
learners, these must be dearly defined and specified. This chapter 1 



not designed to teach the skills of actually writing behavioral objec- 
tives, however, two excellent sources are suggested to those who wish 
to pursue this task: (1) Robert F. Hager's Prep aring Instructional 

Objectives (1962), and Casper F. Paulson's, "Specifying Behavioral 
Objectives" (1967), 

At least three essential characteristics must be present before 
an objective can become usable in designing an instructional system: 

(1) the objective must represent some event or occurence that is 
identifiable, (2) the conditions in the instructional system necessary 
to bring about the desired outcomes must be able to be controlled, and 
(3) the instructional designer must seriously Intend that learners will 
achieve the objective* 

Step 8, Construct performance measures . Simultaneous to deter- 
mining behavioral objectives is the need to develop measures capable 
of assessing the performance specified in the objectives* Evaluation 
of the learner's performance is the fundamental purpose of construct- 
ing performance measures. Step 10 will discuss the development of 
other assessment instruments and how they differ with these measures. 

By developing measures for assessing criterion performance at the 
same time as objectives are determined it eliminates the pitfall of 
assessing that which has been taught* It also requires that close 
scrutiny be made of the behavioral objectives which has the advantage 
of uncovering ambiguities or gaps in the objectives. 

The primary function of these measures Is to determine whether or 
not the expected behaviors were acquired by the learners as a result 
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of the Instruction. The issue of whether or not the instruments are 
valid for this purpose will not be given attention in the paper, except 
to say that a separate routine for determining test validity must be 
established. Discussion of this issue is provided by Schalock (1967). 
The reader is also referred to a publication by Parsell for discussion 

of the evaluation of large complex programs (1966). 

Step 9. Determining, enabling objectives^ . When all the terminal 
objectives have been prepared, then it becomes necessary to map out 
very precisely what specific things the student must learn in order 
to arrive at the terminal behavior. In other words, we must deter- 
mine for each stage in the instructional activity what increments of 
knowledge, skill, or affect is essential to enable the learner to 
successfully take the next learning step and eventually arrive at the 
end point in instruction fully possessed of the desired terminal 
behavior. 

The means for determining the enabling objectives is called 
objective analysis. This analysis of enabling or subordinate objec- 
tives is baaed on procedures used by Gagne and has often been referred 
to as hierarchical analysis (1962, 1965). Basically, objective 
analysis requires the behavioral technologist to start at the terminal 
objective and by successively asking the following question to back 
up until he has reached the prerequisite level of behavior: "What kind 

of capability would an individual have to possess if he were able to 
perform this objective (or sub-objective) successfully, were we to give 
him only instruction?" The resultant output creates a pyramid 
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latticework with the terminal objective at the apex and the prerequi- 
site type sub-behaviors leading downward toward the base. Figure 4 
depicts this in graphical form. 
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Figure 5: Hypothetical latticework of enabling objectives leading to 

a specific terminal objective. 



The latticework in Figure 5 is only representative of that which 
results from the objective analysis task. It is necessary to generate 
a separate enabling lattice for each terminal objective. Unfortunately y 
we are only crudely able to accomplish such tasks in our present level 
of sophistication. To generate such a hierarchy is a highly complex 
task and confronts the behavioral technologist with identifications and 
discriminations of the highest order. Furthermore , in many instances 
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no clear cut dustinctions can be made regarding at which level a par- 
ticular enabling objective emerges, what lines of relationship should 
connect it to other enabling objectives, and even under which terminal 

objective it primarily belongs. 

Attention to differences among the individuals for which the 
enabling hierarchies are designed would cause many different lattices 
to emerge , Hypothetically, it seems reasonable to assume that each 
individual learner should have his own hierarchy. This is, of course, 
impractical to consider, if not impossible. However, it would appear 
to this writer that if real adaptations of instruction that account for 
differences in learners are to be accomplished one place where system- 
atic impact can be made is at the enabling objective level. 

Step 10 . Construct enabling performance measures . Concurrent 
with determining enabling objectives is the need to develop measures 
capable of assessing enabling performance. Evaluation of the learner’s 
performance la, of course, one of the important purposes for construct- 
ing performance measures, which was discussed in Step 8, However, in 
the systems approach to instructional development, two other equally 
import an t purposes are served in constructing performance measures: 

(1) to determine to what extent the system is achieving its enabling 
objectives ; in other words , validating the internal elements of the 
instructional system; and (2) to test assumptions upon which enabling 
objectives have been determined. Here again, the purpose of this paper 
is not to discuss measurement issues and the reader is referred to 
Schalock for further information (1967). 
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Step 11 . Identify types of learning . An important link between 
instructional objectives and the conditions for producing the behaviors 
that achieve these objectives concerns what type of learning is to trke 
place. For example, will it be identification, discrimination, concept 
learning, or problem solving? Unfortunately, one of the severe limi- 
tations in our present effort to create maximum learning conditions 
lies in not being at all certain of what type learning is required at 
each stage of the enabling lattice. Several efforts have been made to 
specify learning taxonomies that give some guide in this etep 
(Cotterman, 1959; Miller, 1963; Gagne, 1965). Although these are still 
crude and imprecise tools, they do give us a starting point. In 
Chapter II of this manual. Dr. Schalock gives attention to the limita- 
tions of our present capabilities to Identify types of learning and 
suggests a two-level taxonomy of learner outcomes as a more adequate 
base. 

Step 12 . Specify learning conditions . After identifying the 
types of learning represented in each enabling objective, the task 
confronting the systems designer is to specify learning environments 
which maximize the opportunity for learners to acquire the enabling 
behaviors. Obviously, conditions reflect instructional events and 
settings. This step involves translating the types of learning 
required In each enabling objective into a set of specifications that 
detail what conditions are essential. This step is perhaps as weak in 
technology as is Step 10. Only limited work has been done in this 
field of endeavor to guide the behavioral technologist. One such 
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effort Is the work of Gagne (1965). Obviously., as in Step 10, the 
challenge for adapting instruction to the differences of individuals 
is faced in Step 12. Until we can maximize the learning conditions 
to meet the specific needs of learners, only casual attention to 

their differences can be accomplished. 

Step 13. De termine adaptations to individual di f f e r i s nces ^. 

Although the techniques for making adaptations to account for indi- 
vidual differences are considerably limited, as has been briefly 
brought out in this chapter and more adequately detailed by Dr. Beaird 
in Chapter III, It remains for the behavioral technologist to be 
sufficiently challenged whether because of his cognitive dissonance 
or merely his concern - to strive for design specifications that aim 
toward the individual. Through empirical steps in the systems app- 
roach, the behavioral technologist can look systematically for factors 
that improve the opportunities for individual learners to maximize 
learning with the hope that scientific inquiry might eventually explain 

their relationships . 

Step 14 . Identify form of the Instructional event . The selection 
of the specific form of the instructional event must next be deter- 
mined. Decisions must be made whether they should be verbal, nonverbal 
or combinations thereof; whether to use visual or auditory forma; or 
whether they should involve tactical or olfactory senses; or some combi- 
nations of all the above. Obviously there are other considerations 
regarding requirements for motion or duration of exposure, etc. 
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Several guidelines are emerging to give the behavioral technologist 
some assistance in specifying these design requirements. For example , 
Briggs has set forth a procedure for design of multimedia instruction 
(1967). Although the examples are given at the kindergarten level, the 
steps shown have some generallzabllity to all levels. 

Nunnelly » et al . , has established a set of criteria for selecting 
a methods -media baseline for training programs. He contends that If a 
behavioral technologist chooses, he "can select criteria which has 
documented and documentable validity and produce a system responsible 
to needs no matter what its ultimate configuration" (Nunnelly, 1966, 
p. 168). Although this is a rather strong claim, the criteria do appear 
to offer some facility. Nunnelly' s criteria are presented in Figures 6 
and 7 • 



1. Learning Identifications 

Simulator 

Part-Task Trainer 

Mock-up 

Television 

Moving Pictures 

Still Pictures 

(Recorder) Aural Only 

2. Learning Perceptual Discriminations 

Simulator 

Part-Task Trainer 

Mock-up 

Television 

Moving Pictures 

Still Pictures 

(Recorder) Aural Only 



3. Understanding Principles and Relationships 

Animated Panels 
Television 
Moving Pictures 
Still Pictures 
Recorder 

Programmed Instruction 
Lecture /Discus sion 

4. Learning Procedural Sequences 

Simulator 

Part-Task Trainer 

Television 

Moving Pictures 

Still Pictures (Sequenced) 

Recorder 

Programmed Instruction 
Le ct ure /Discus sion 

5. Making Decisions 

Television 
Moving Pictures 
Still Pictures 
Recorder 

Programmed Instruction 
Lecture/Discussion 

6. Performing Skilled Percept ual-Mc tor Tasks 

Simulator 
Part-Task Trainer 
Mock-up 

Figure 6. Training Objectives /Human Performance Data (Nunnelly, 1966). 
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Level Is Requires simple identification of components; understanding 
of discrete perceptual, motor, and/or perceptual-motor behavior 
segments • 

1. No emphasis in operational integrity. 

2. No requirement for high simulation fidelity. 

3. Low order of task complexity. 

4. Learning objective: 

a. Awareness 

b. Discrimination 



Level II: Requires learning of specific procedures using equipment 

which represents operational configuration. Emphasis on orderly 
sequences, parts relationships , test, check, etc. 

1. Emphasis on feedback for test. 

2. Emphasis on positive transfer to real equipment requirements. 

3. No high simulation fidelity for internal operation of trainer 
to aircraft . 

4. Learning Objective: 

Prerequisite a. Awareness 

b. Discrimination 

NSW c. Application within established order 

with self -initiated strategies 



Level III: Task specifications requires learning of single sets of 

tasks which represent only part of total operational require- 
ments. Emphasis on operational integrity for maximum transfer 
to real world. 

1. Emphasis on system operational identical to aircraft operation. 

2. High simulation fidelity. 

3. Emphasis on continuous feedback and system integrity for 
trainer. 

4. Higher order of task complexity: 

a. Self-initiated responses based on continuous changing 
of S-R components (displays, controls). 

b. Responding to a variety of S-R configurations, 
requiring immediate and .unique response modes. 

c. Real time continuous for operation model. 

d. Learning Objective: 
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(1) Awareness 

(2) Discrimination 

(3) Procedure Application 

(4) Application of analysis and decision-making 
commitments (problem solving strategies) • 



Level IV; Task specifications requires learning of total operational 

task as required for actual full operation of aircraft* 

1. Highest simulation fidelity. 

2. Total feedback - response cycle required for aircraft 
operation in all normal emergency modes. 

3* Highest order of task complexity. 

4. Learning Objective* Total operational proficiency for 
subsystem. 

a. Analysis, application, etc., through correct 
decisions at appropriate time, using correct 
procedures, and correct problem-solving 
strategy to achieve stated measure objective 
for aircraft. 



Figure 7. Training and Selection Criteria and Task Specification 
(Nunnelly , 1966) . 

Another useful categorization is offered by Hamreus as a guide in 
deciding what stimulus elements are to be used in the instructional 
system (1967). Although there is conflicting evidence regarding the 
sensory mechanism and the nature of the learner interacting with more 
than a single class of stimuli in a particular situation, this model 
does present classes of sensory cues into some meaningful identi- 
fiable dimensions. 

Step 14 completes the second major stage - Design Analysis - of 
the system approach presented in Figure 4. During this stage all 
performance specifications and design criteria for the development of 
the instructional prototype are completed. Similar as before, feedback 
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lines are drawn among the various steps of the second stage that also 
lead back to the first systems approach stage. These lines designate 
outputs resulting from design analysis steps which provide inputs to 

various other places in the network. 

The final major stage of the systems approach to Instructional 

development concerns development and assessment of the instructional 

prototype and Includes Steps 15 to 22, 

Step 15 , Develop instructional prototype . At this point 
development work is begun on the instructional content, media > equip** 
ment designates and instructional sequences. It is essential that 
development of the instructional prototype adhere closely to the design 
specifications generated in the preceding stage. Content must be 
formed into messages * visual and/ or auditory , and arranged in 
sequences designed to accomplish behavior changes. Formats for each 
selected message element must be established for each aspect of the 
content; i.e., which printed statements are to be hand lettered and/or 
typed and enlarged; whether to photograph real objects, caricatures, 
or abstract symbols; whether to use black and white or color; exactly 
what content elements go first and which follows; what form the 
transitions or Interfacings between elements should take; hew specific 
learner actions or routines should be introduced; exactly when and how 
the teacher is to interact in the learning situation* These are 
suggestive of the development decisions that must be made. Obviously, 
instructional development will not have neat and firm design specifi- 
cations to guide all aspects of prototype development* To the extent 
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that the behavioral technologist can keep careful record of ouch 
developmental decisions and attend systematically to causal factors 
that produce particular effects, his skill at developing design cri- 
teria will be increased. 

Step 16. Technical and communication review. Simultaneously 
with development should come rough draft review of content by 
discipline and communications experts. Considerable saving in time 

and expense result from this accuracy check. 

Step 17.. Prototype tryout . When technical and editorial require- 
ments have been satisfied, an empirical tryout of the prototype system 
is required. A sample of students representative of the target 
population is actively engaged in a learning situation with the proto- 
type system. All pertinent elements of the prototype system must be 
engaged, although it is not necessary during first trials to have all 
aspects of the total System completed as long as Intact segments are 
used. Eventually, however, the total system must be tried out in a 

classroom setting with all real constraints. 

Close observation must be maintained during early tryouts to 
produce maximum feedback. The learners are instructed to cooperate 
in this process by identifying any places that are confusing or 
uninteresting. Careful record of the referent of all such comments 
should be kept along with any other significant occurrences during 
the tryout not reported by the learner; i.e.* puzzled expressions, 
evidence of boredom, undue time taken, etc. 



Step 18 . Performance teats administered . Concurrent with 
prototype tryout is the administration of performance tests to assess 
how well the system is actually accomplishing its objective at the 
completion of tryout 9 performance measures to assess terminal behav- 
iors are administered. Attention should also be given to test 
administration routines to determine their appropriateness. 

Step 19. Analyze tryout results . When all data from prototype 
tryout have been collected , analysis is conducted to determine where 
weaknesses exist in the instructional prototype. A second purpose 
of analysis is to ascertain whether enabling objectives were improp- 
erly and/or unrealistically established and require change. 

Precise analyses of the instructional system under development 
are not possible. In general , all things are new - the instruc- 
tional materials , the routines, the measurement instruments. Analysis 
of this type relies upon empirical evidence of whether the desired or 
expected outcomes were observed. That is, did the learner do what he 
was supposed to successfully; was the teaching strategy adequate; were 
the interfacings of various elements functional? If observation shows 
faults in these elements, the question ’’why*' must be pursued. Often 
the fact of noting the fault will bring a new perspective to the 
behavioral technologist and result in clearer realization of the causal 
factor. In other circumstances, only a slow and systematic exhaustion 
of possible alternatives can bring the desired Insights » In some 
instances, insight might not occur. 
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Step 20 . Analyze tests* Similar to analyzing the prototype 
tryout, measurement Instruments are subjected to analysis. Do they 
Indeed measure the behaviors being taught in the system? Analysis must 
ascertain whether the tests are Indeed valid for the purpose designed. 
Six criteria deemed essential in determining the validity of measures 
such as required in instructional development are the following* 

(1) the relevance of the measure in terms of what it is supposed to 
measure, (2) the representativeness of the measure, (3) its fidelity, 
(4) its reliability, (5) its accuracy, and (6) its practicality 
(Schalock, 1967, p. V-19). 

Step 21 . Modify Instructional system . Analysis based on terminal 
performance specifications and individual and group validations sug- 
gest modifications to the instructional system. Feedback from all 
aspects of the systems approach flow are utilized to input necessary 

modifications . 

Step 22. Re-cycle . The final step in the systems approach is 
a re-cycle of the total developmental process until desired outcomes 
of learner behaviors are achieved. Re-cycling is not fixed to any 
particular step but rather depends upon feedback information to 
designate which step(s) would result in the best pay-off. When this 
corrective iteration is complete the instructional system is ready for 
implementation into the ,f real educational world. 
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" Reader's Digest" Version of the Systems Approach Model 



The twenty-two step maxi-model just defined represents the elements 
of a major development approach* It assumes an instructional develop- 
ment team, support personnel and facilities, time and dollars. It Is 
systems application at an optimum level. 

To the Individual behavioral technologist in an educational 
situation with limited assistance and support, this maxi-model is 
perhaps complex and might seem beyond reach. The following section 
gives an adapted version of the larger model cut to a mini-system or 
"Reader's Digest" version which still maintains intellectual integrity. 
Figure 8 shows the six-stage flow diagram of the mini-model. 

Box A. Problem Definition . As in the maxi-model, the start point 
is to take stock of the nature of the problem and the setting within 
which it has emerged. The instructional technologist must answer 
questions such as the following: What exactly is the instructional 

problem in its broadest sense? What has caused this problem to be 
felt? Who are the principal persons associated with the problem 
(instructor, administrator, A V specialist, etc.)? What are the salient 
characteristics of the learner population (grade level, reading 
abilities, interests, etc.)? What resource materials are available 
to the problem (course syllabi, tests, research reports, etc.)? What 
constraints might there be (cost, time, space, etc.)? 

Box B^. Determine Behavioral Objectives ; Construct Performance 
Measures . These boxes have been outlined with a double line to 
impress upon the reader the importance of this activity. A separate 
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behavioral objective must be written for every behavior the Instructor 
wishes the learners to acquire as a result of the Instruction. This 
is a most critical step; one in which all other phases of the develop- 
ment depend* Three essential elements must be Included In each 
behavioral objective statement. The performance expected of the 
learner must be clearly stated in a measurable form; the conditions 
under which the performance is to be shown must be identified; and the 
degree of acceptable behavior must be determined (see Step 7 for 
further dJUcussion of behavioral objectives). 

The second part of Box B concerns the development of tests which 
will measure the behaviors identified in the above objectives. The 
behavioral technologist's success in evaluating his instructional 
development (Box E) will depend upon the extent to which these tests 
actually measure the intended behaviors (see Step 8 for additional 
discussion of performance measures) . 

Box C. Strategies . Media . Events . Although this box is divided 
into three sections for purposes of clarity* all three are parts of 
the whole and take place simultaneously. Strategies refer to plans 
for selecting and presenting subject matter content - what specific 
content* level of language, sequence of statements, etc. Media refers 
to the form of media to be used in conveying the content - printed 
matter* slides* audio tapes, etc. Events refers to the activities 
in the instructional environment which produce the interactions of 
learners* teacher and materials necessary to bring about desired 
learning outcomes. 
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Box D. Develop Prototype * Outputs from Box C will provide 
working specifications for developing the instructional prototype* 
Substance must be provided these specifications in the form of printed 
materials , visuals* auditory or combinations thereof* A teacher manual 
is usually required to provide a detailed set of instructions for 
employing the new instructional program* 

Box E* Prototype Try-out ? Evaluation • This box has been doubly 
outlined like Box B to stress its importance. Box E represents a 
quality control measure built into the developmental process* The 
instructional prototype must be tried with representative learners in 
a realistic instructional situation* Learning outcomes must be assessed 
with performance measures developed in Box B as a basis for evaluating 
outcomes* In addition, attention must be given to other evaluative 
details; i.e., evidence of boredom, anxiety, confusion; poor teaching 
routines, etc. 

Box F* Modify & Re -Cycle . When the prototype has been evaluated, 
it must be modified to account for the weaknesses identified* This 
modification must take place in the context of all preceedlng informa- 
tion gained in Boxes A - E. In other words, evaluation data must re- 
cycle through the other boxes in the flow diagram so that modifications 
are made with the full advantage of all possible information* The 
modified instructional program is then re-tried and evaluated and the 
whole procer repeated until the behavioral technologist is satisfied 
with the outcomes. 



Examples of Other System Development Models 

Three different systems development models will next be presented 
to give the reader s glimpse of other approaches* It should not be 
concluded that these three models necessarily are representative of all 

types of system development models. 

The three models to be reviewed will he referred to as the HumSKO s 

Tracey, and Michigan State models. 

The HunsKRO model. HumRRO 13 the acronjr for Human Resources 
Research Office of George Washington University. HumRRO has made 
significant contributions in systems applications to education; however, 
their principal effort has been directed toward training programs. 

The KumRRO model more accurately represents a synthesis of 
several models developed by HumRRO, and concerns Itself primarily with 
communications both within and without the training facility. 

The diagram In Figure 9 represents the HumRRO systems approach to 
training programs. It Illustrates the major elements that go Into 
developing a training system. 

The major deficiency of the HumRRO model is In the limitation of 
detail and the lack of emphasis on communication between elements • 

The Tracey model . More accurately, this model mlgh^ be referred 
to as the MINERVA model, since its development was initiated around 
the development of a U. S. Army Instructional systems model which had 
the project name of Project MINERVA. It wao a comprehensive management 
program to analyse and renovate the total trai ni ng effort of the II. S. 
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Figure 9. HumRRO Training System Development Model 
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Army Security Agency Training Center end School* The eenlor leader of 
the development was William R. Tracey; thus the present name of this 
model. 

The primary objectives of the Tracey model were to design, 
develop, and validate an instructional system which would train person- 
nel more precisely for the technical duties they were to perform in 
field units, reduce the number of instructors and support staff needed 
for training, shorten training time, and lower overall costs. The ten 
stage systems design of tho Tracey model is shewn in Figure 10, in the 
appendix. 

The major weaknesses in the Tracey model are (1) its failing to 
consider the management and control of the context within which the 
training program is to be imposed, and (2) its omission of determining 
the enabling and prerequisite skills essentail to attaining terminal 
performance. 

The Michigan State University model . The last model to be defined 
is referred to as the Michigan State University model. This model was 
developed in 1963-65 as a hypothetical model for systematic develop* 
ment of college-level courses. Certain assumptions about the model 
were tested in a two-year study of instructional development in the 
following four major institutions of higher learning: Syracuse 

University, Michigan State University, the University of Colorado, and 
San Francisco State College (Barson, 1967). Figure 11 in the appendix 
shows the Michigan State University model. 
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Th« Michigan State University model shown in Figure 11 tails to 
come to grips with the isrue of Identifying enabling objectives in the 
design stage * Even though we do not as yet have $ theory of instruc- 
tion, as Professor Schaiock points out, we are able in part to identify 

j 

types of learners, learning conditions, and forms of the Instructional 
event that can take us a long way beyond our hunches or beat guess 
gained through experience. 

Heuristics of instructional development . Xn the course of 
developing and refining the steps in the Michigan State University 
model, the project team learned "how" to use the model in getting 
their desired results. These "hows” have been set down as a set of 
heuristics which the writers consider are ”what has been learned by 
successive discovery - action research to guide future action^** 
Eighteen heuristics were defined and are briefly summarized below 
(Haney , 1968) . 

Heuristic li t Always move toward de t e rmlning the professor s 
objectives . When a professor objects to spending time writing be- 
havioral objectives, start by asking to see his exams or observe in 
the classroom, then deduce the different objectives and see if the 
professor agrees. 

Heuristic #2 s The development of software is dearer than the 
acquisition of hardware . It is in software development and utiliza- 
tion that the employment of hardware succeeds or fails. 
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Heuristic #3 : The development of s oftware is .a continuous 

process . The production of validated Instructional materials Involves 
a commitment to continuous refinement and improvement . 

Heuristic Involve the student in the d e ve lopment al process * 

The student is the prime source of info;rmation about the effectiveness 
of instructional materials achieving their objectives* 

Heuristic #5 : The model of instructional systems development 

is universal in only general way . Each person using the model adapts 
It to his own situation but tends to employ the same general sequence 
of inter-dependent functions. 

Heuristic jf6 : Stress the human elements in an instructional 

system . It is Important to stress that your objective is the enhance- 
ment of human values and that there are distinctive roles and functions 
for humans in instructional systems.. 

Heuristic //7 : Proceed on the basis of agreements . When working 

with multiple-section, multiple-instructor courses , it is important 
to get agreements as far as possible on procedures, criteria, objectives, 
and grading Instruments. 

Heuristic #8: Don * t let the words get in the way . An instructional 

development specialist using his own technical jargon may find that the 
teaching member "turns him off." 

Heuristic £ 9s Seek out the dirty jobs . Find out the jobs depart- 
ments want done, then move in and help them. Handling convention and 
conference support, preparing brochures, providing artwork for research 
reports are some. Be superbly responsive and proficient. 
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Heuristic #10: Learn the professor first . The students taking 



a course do this; so should the instructional development team. 

Heuristic #11 : See that faculty members are rewarded for work 

in instructional development . The normal academic reward system is 
stacked against a professor who spends the required long hours and 
energy developing validated instructional materials. The lnstructiona! 
developet is on solid ground when he establishes that the production 
of validated instructional materials is visible, quantitative and 
qualitative. 

Heuristi c #12 : Structure the conditions for survivability . 

Instructional development projects have a high mortality because the ■ 
energy to continue them often runs down in a couple of years, which 
is the time It usually takes publicity about an innovative project 
to circulate. 

Heuristic #13 : Structure the conditions for transferability . 

It is often very difficult to get one university to use another 
university *s instructional materials. Ideally, the new instructional 
system should be packaged - materials, objectives, teaching examples, 
and demonstrations - so that another institution can examine, select, 
arrange, adapt, combine, and put the local label on the package. 

Heuristic #14 : Don*t let subject matter interfere with an 

understanding of process . Let a professor study examples of a new 
Instructional system or process in a discipline other than his own 
so that he will not become embroiled in content controversy. 



Heuristic #15 : When you abstract reali ty you also reduce the 

lear ning experience » The point of this heuristic is not the insuf fi— 
clency of simulated or mediated instruction, but the neceasity to 
bring the student from simulation to actuality as part of the structured 
learning activity. 

Heuristic #16 ; Find the pattern or forma t that will balance 
benefits and liabilities . In an Introductory course In business admin-* 
istratlon, you might invite a business leader to address a class and 
videotape his remarks for subsequent presentations. The results will 
almost invariably be the reading of a public relations speech. Instead, 
the TV interview format can be used to strip the guest of his PR armor 
and get him to focus directly on the issues related to course content. 

Heuristic #17 : Faculty members are not generally moved to change 
their behavior by reading reports of Instructional research. A professor, 
student, or administrator will accept a change when It produces a per- 
ceived net gain from his own point of view and on his own terms. 

Heuristic #18 : Nothing persuades like a_ visit , but watch out I 

nothing deflates like a deluded visitor . Sometimes publicity about a 
particular activity raises expectations higher than can be supported 
by actuality. 

The authors contend that the above heuristics are the mark of 
experience and do not conflict with formal preparation In theory and 
methodology. Although they offer many good, practical suggestions, 
they fail to provide any specific skills by which the instructional 
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technologist may be guided In the developmental process. In addition, 
heuristic #15 - when you abstract reality you also reduce the learning 
experience — is of dubious value. Research has shown that with certain 
learners In certain learning situations the overwhelming array of 
stimuli emerging from the real world retards the efficiency of learning, 

r 

whereas the controlled simulation of selected aspects of reality enhance 
learning. 

Gaps In Current Systems Approach 

One significant gap exists in the systems approach to instructional 
development presented earlier In Figure 4. Although the gap is recog- 
nizable, the techniques for attempting to bridge it are as yet extremely 
crude. The gap I speak of is that of translating enabling objectives 
into Instructional events specifications. Put another way, no systematic 
method presently exists which permits instructional technologists to 
make decisions regarding what the nature of the instructional events 
should be to most effectively achieve the desired outcomes, i.e., should 
they be verbal, non-verbal, visual, or auditory, various combinations 
of these, etc. 

It must be recognized that even with the limitations of our present 
methodologies for developing instructional systems, large numbers of 
learners are continually being educated and eventually become proficient 
in their jobs. This may, in large measure, be due to the fact that, 
under almost any conditions , people will learn if they are sufficiently 
motivated to do so. The point to keep in mind here, however, is that 
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Ineffective instruction can result in high between and within individual 
variability , which in turn will reduce instructional system reliability $ 
it may produce performance incapabilities under certain conditions; and 
it can be very expensive* To surmount these problems , instructional 
development cannot remain in the ’’art^-only stage but must be based on 
more systematic and reliable principles. 

Various approaches to bridge the gap . A variety of task analysis 
methods have been developed, principally for military training purposes, 
that provide some usefulness for categorizing performance for the 
purpose of designing training programs. Although these approaches 
have not proved sufficiently successful to adequately bridge the gap 
in question, they do extend our capabilities in that direction* Two 
methods will be briefly summarized* Other references will be cited 
for the reader who wishes to pursue the topic further* The two methods 
to be summarized will be the techniques of R* B. Miller (1960) and 
Oemaree (1961) • 

R. B. MILLER'S METHOD. Miller' a methods of determining training 
media, such as technical manuals, specialized trainers, complete simu- 
lators, or operational equipment, consists of first listing the tasks 
required in the performance of the job. These tasks are then translated 
into behavioral activities* What follows next is to sort tasks into 
groups that call for common performance* 

Miller then creates a matrix by listing the common groups of tasks 
across the top and by listing down the side the types of training or 
learning phases represented among the tasks. 
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Having established a matrix, Miller finally blocks out areas In 
the matrix "to Indicate tasks and training phases that seem practide 
to incorporate into individual aids and/or devices •" (Miller, 1960, 
p. 14) 

Miller offers a step by step summary of the procedures to accomr 
pllsh the above matrix. He provides an example in his Appendix in 
which he indicates the need for film strips, movies, and sound record- 
ings to be used as instructional media. Unfortunately, he never 
explains on what basis these media were selected as distinguished from 
many other media. The gap between requirements and instructional 
events and/or media appears to be bridged no less intuitively here 

than in less systematic developments. 

R. G. BEMAREE’S METHOD. Bemaree attempts to bridge the gap of 
determining instructional events with his guide for implementing mili- 
tary specifications on training equipment development (1961) . His 
report describes and explains the intent and scope of the sections 
which make up the Air Force equipment criterion document. Most of 
Bemaree*s discussion deals with the information necessary to and the 
procedure for completing training equipment requirement data and 
training equipment selection data. The first establishes what is 
termed the functional requirements and later the equipment needed to 
achieve the functional requirements • 

Like Miller, he develops a list of behaviors within several 
stages of training from which he generates the functional requirements. 
Demaree uses a tabular rather than matrix form for this operation. He 
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then codes each of these functions against ten established effective-* 
ness characteristics of training equipment. Unfortunately, he does 
not explain the basis for establishing the particular categories used. 

Demaree documents considerable Information to be used In making 

the choice among specific equipments, which is not employed by Miller. 

**■ 

He includes such things as trainee’s qualifications, orientations, 
responses, and attitude toward equipment. Although Demaree* s method 
results in more data than does Miller’s, just how the application of 
the method including the "extra” data relates directly to character- 
izing the functional requirements of the training equipment is not 
made clear, and it appears that here, too, the final choice is one of 
intuitive trade-offs and decisions . 

Most of the work of men writing on methods of task analysis for 
training equipment requirements have perpetuated, until recently, 
behavioral categories derived from a priori and logical category 
Bystems without defending their use in application. Examples of 
other methods include Willis (1961), Parker and Downes (1961), and 
Folley (1964). More recently, newer efforts have been attempted to 
adapt information-flow categories (E. E. Miller, 1963) and categories 
based on learning principles (Fitts, 1964). 
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Issues In Systems Approach to Instructional Development 

1, Can a widely generalizes!) !e task analysis format ever be developed? 
One that applies to any situation? 



2. Can adaptation of Instruction to individual differences be made at 
the enabling objective level? 



3. Can the principles and techniques used In weaponry development and 
industrial production be modified to apply to educational systems? 



4. Will the Systems approach to instructional development dehumanize 
Instruction? 



5. Can a two-dimensional taxonomy of types of learning and Instructional 
events ever be developed to permit the systematic development of 
instructional systems? 



6. Is the systems approach to instructional development heuristic or 
scientific inquiry? 



o 

me 



7. Does the answer to #6 , above, make 'any difference? 



8. Can education in general afford to develop the capability of 
employing the systems approach to instructional development? 



9. Is the systems approach to instructional development in conflict 
with the IMG (Instructional Material Center) idea? 
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10* Is there a limit in sire of instructional problem where systems 
approach is no longer an appropriate methodology, i.e,, problem 



11. Is the syatems approach applicable to the affective domain? 



12. Does the systems approach to instructional development allow for 
creative use of the art of teaching? 



13. Is the systems approach operable if certain relevant variables 
are overlooked? 



14. Does Use systems approach build in more complexity than is 
necessary? 



15. Can the systems approach be employed as well in a closed system 
as in an open system (Halpin*s definition)? 
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Figure 10. Tracey Instructional Systems Design Model. 
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Learner Outcomes, Learning Processes, 
and the Conditions of Learning 

H. Del Schalock 
THE FOCUS OF THE PAPER 

As Indicated by Its title the present paper has as Its focus 
learner outcomes, e.g., concepts, principles, skills, personality 
characteristics; learning processes, e.g., Information selection, 
transmission, storage, transformation and retrieval; and the con- 
ditions of learning, that Is, the materials and procedures used in 
the process of Instruction. These are viewed as three of the five 
sets of factors which have to be considered in providing any Instruc- 
tion-learning experience, whether it is in the form of a casual, 
relatively unplanned experience such as a parent helping a child dis- 
criminate between a cat and a dog or a formal, carefully planned 
experience such as a teacher managing an instructional system designed 
to develop mastery over plane geometry. The other two sets of factors 
that need to be considered In designing learning experiences are 
learner characteristics, e.g., stage of intellectual development, exper- 
iential background, cognitive style; and setting characters! tics, e.g., 
teacher characteristics, physical characteristics of the classroom and 
building or district policy regarding educational objectives or class- 
room management. Dr. Beaird's paper focuses upon these latter two sets 
of factors. The basic assumption underlying this and Dr. Beaird's 
paper Is that the task of instruction is to bring about a maximal fit 
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between these five set 3 of variables at any given point in time: the 

conditions of learning must mesh not only with what is known about the 
process of learning, but also with the learning outcome being pursued, 
the characteristics of the learner that is receiving the instruction 
and the nature of the setting in which the instruction-learning pro- 
cess is taking place. Figure 1 represents a schematic presentation of 
the relationship between these factors. 




, 1 J 


✓ i 1 1 




The Conditions of Learning I 

(materials and procedures) 1 



Figure 1. A schematic organisation of the variables that need to he 
considered in the design of instructional experiences. 



The purpose of the present paper is to summarize the various 
positions taken in the behavioral sciences with respect to learner out- 
comes, learning processes and the conditions of learning, develop a 
series of conceptual frameworks which synthesize these views, and then 
spell out the implications of these frameworks for the technologist 
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committed to the development of Instructional systems. In this sense 
the paper is seen, along with Dr, Beaird's, as a necessary supplement to 
Dr. Hamreus* paper, for It provides the knowledge base that is needed to 
pursue effectively and efficiently the various steps outlined In the 
DESIGN ANALYSIS STAGE in the development of instructional system (see 
steps 7 through 13 in Figure 3 of Dr. Hamreus ' paper). Without sound 
information to guide these decisions the systems approach has to depend 
upon hunch, experience and informed guesses as to how to proceed and 
the iterative recycling of approximations to an Instructional system 
until the system finally reaches the point of producing the learning 
outcome that it is intended to produce. While it is possible to develop 
instructional systems that produce their intended outcomes in this way 
it is not a particularly efficient procedure. Moreover, there is no 
way of knowing whether the system that finally is produced is maximally 
effective in bringing about the learnlug outcome for which it la 
intended. For these reasons a basic assumption underlying the present 
institute is that a designer of instructional systems must be aware of 
the information that is summarised in this and the nest paper. 

Ideally, the Information to be summarised in these two papers 
should provide a definitive set of prescriptions that an Instructional 
technologist could use in designing an instructional system that 
brings about a given outcome for a given set of learners under a given 
set of situational conditions. Dnfortunately , this kind of Information 
is not available, and instead of offering a set of prescriptions that 
are in any way definitive of the interaction between the five sets of 
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factors that need to be considered in the design of instructional 
systems the papers represent essentially an ordering of the variables 
that need to be systematically related to one another in order to 
ar rive at such prescriptions » In this sense the papery represent a^ 
basis for the development of a science of instruction as much as_ Jthejr 
do a compendium of information that the ins tructional technologis t can 
use at this point in time * Thus , while much of that which is reviewed 
in these two papers is not directly applicable to the task of the 
instructional technologist it is critical that the technologist be 
aware of this Information for out of it must grow the science of 
instruction upon which the technology of instruction ultimately rests. 

Generally speaking* the point of view taken in the present paper 
with respect to a science of Instruction is that the behavioral 
sciences have generated a great deal of sophistication and methodology 
that is relevant to the development of a science of instruction but 
that they have done relatively little toward the development of the 
science itself. Psychology has focused upon learning and learner 
characteristics; sociology upon organizational structure, group pro- 
cesses and the ecology of the classroom; and anthropology upon the role 
of cultural differences in the learning process - all of which are 
critical to instruction — but nowhere has there been a concerted focus 
upon the instructional process per se. Central to my thinking about a 
science of instruction a distinction between learning and ins t ruction* 
theories of learning deal with the ways in which an individual learns , 
theories of instruction deal with the ways in which an individual 
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influences another to leant (Gage, 1964). In a sense such a distinc- 
tion is arbitrary, for the end point of both is learning. In another 
sense, however, it is not, for the focus of one is upon the processes 
of learning and the other upon the conditions of learning. By forcing 
the distinction, and then attending systematically to the conditions 
of instruction, issues that tend to be obscured when focusing upon 
learning come into full view; for example, the dependency of instruc- 
tional decisions upon educational objectives and learner characteris- 
tics. In their pursuit of laws governing learning, experimental 
psychologists have not attended systematically to either of these 
classes of information, and as such have failed to contribute signifi- 
cantly to the practice of education (Bruner, 1966) (Estes, 1960) 

(Gage, 1964) (Hilgard, 1956) (Gagne, 1965, 1967). The assumption 
underlying the present effort is that by highlighting the instruc- 
tional process, and by attending to it both conceptually and empiri- 
cally, it will be possible in time to develop a productive science of 
instruction which, in turn, will permit an effective and efficient 
technology of instruction. 

The present paper is organized into three major sections? Learner 
Outcomes, Learning Processes, and The Conditions of Learning. Within 
each of these sections three tasks are undertaken: 1) a brief review 

of that which is known about the topic, 2) the development of a con- 
ceptual framework which synthesizes that which is known and organizes 
it for effective use in instructional research and development, and 
3) the drawing of implications from (1) and (2) for instructional 
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systems design. At the close of each section Issues that appear 
critical with respect to the contents of that section are made explicit 



ISSUE 1: 


Can the distinction legitimately be made between 1 
theories of learning and theories of Instruction? 1 
If it can, what are some of the implications for I 
the field of education? If it can't, what are j 
some of the implications? j 




r 


Irrespective of the correctness of the distinction 1 
between learning and instruction, are the major 1 

variables to be considered in instruction appro- 
priately identified in the present paper? Are 
there others? | 




ISSUE 3: 

L 


Assuming the validity of the analysis of factors 
that need to be considered in instructional re- 
search and design is there any real hope of 
working with this many variables simultaneously J 

in either a research or teaching setting? | 



LEARNER OUTCOMES 



Central to the provision of any effective instructional experience 
is clarity as to the outcome one wishes to obtain as a consequence 
of the experience. This article of faith rests upon the assumption 
that instructional decisions are inseparably linked with the outcome 
or educational objective that one is striving for. Instruction involved 
in toilet training may be quite different than instruction involved 
in helping a child learn to experience disappointment without crying. 
Similarly, helping dtildren make discriminations Involves a different 
set of instructional operations than does helping them master concepts 
or principles. The point is, simply, that instruction takes its 
focus, content, and often its form, from the nature of the outcome 
that is being pursued. For this reason, decisions regarding the 
design of instructional experience must be tied to learner outcomes. 

In the design of formal instructional systems, as outlined by 
Hamreus, the desired outcome must be specified expllclty and defined 
in operational or behavioral terms. In carrying on less formal instruc- 
tion the outcome desired may or may not be made explicit but. it must 
be clearly in mind, for here, as in formal instructional systems, 
both the content and operations of Instruction are dependent upon 
it. Granting the validity of this point of view, two critical questions 
arise: 1) "What are the most relevant classes of learner outcomes 

to pursue?" and 2) "How does one put these forth so as to maximize 
the Instructional decisions intended to bring them about?" The first 



question of course is not new to education* but the second is* and 
it is on the second question that the present section of the paper 
focuses* 

Most simply stated the aim of this section of the paper is to 
develop a taxonomy of learner outcomes that has utility in the design 
of Instructional experiences. Put more exactly, the aim of this 
section of the paper is to develop a first approximation to a taxonomic 
framework which 1) is exhaustive of all possible learner outcomes, 
yet is understandable and manageable, 2) provides order to the myriad 
of taxonomies of learner outcomes that currently exist, and 3) increases 
the probability that the user of the taxonomy will make sound decisions 
in planning either formal or informal instructional experiences. 

The bas ic assumption underlying the effort to develop such a taxonomy 
is that the ins tructional conditions needed to effectively bring 
about various kinds of learner outcomes will vary according to, tihe 
classification of outcomes on the taxonomy , that is > that there is. 
a systema tic relationship between classes of ins tructional content , 
operations and learner outcomes . This of course is highly probable 
since instruction has been able to be ordered with some degree of 
effectiveness and since patterns in instruction are recurrent. If 
it were not probable the task of the instructional designer would 
seem to be relatively hopeless, for each outcome to be developed 
would require the arrangement of an essentially different set of 
instructional experiences. The rationale underlying the effort is 
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relatively straightforward! 1) auch a taxonomy ia needed, and 
2) it* a not currently available. 

An Overview of Taxonomies of Learner Outcomes 

As anyone who has given attention to the issue knows , the field 
does not lack in such taxonomies. Seemingly, every specialiaed group 
of professionals that have anything to do with children have developed 
a taxonomy or a series of taxonomies of learner outcomes, and by 
and large there is little overlap between them. At least six major 
sets of taxonomies can be identified; 1) those used by developmental 
psychologists, 2) those used by personality theorists, 3) those used 
by psychoanalytic or "ego” psychologists, 4) those used by educators, 
5) those used by learning psychologists, and 6) those used by training 
psychologists. Because of limited reading time in the institute 
these various taxonomies are reviewed in Supplement 1. While the 
framework that is prepared as a synthesis of these views may be under- 
stood without reading the review section it is strongly recommended 
that institute participants read the review if at all possible because 
it sets the proposed framework in a perspective that is otherwise 
impossible to give. Included in the review are such well known taxon- 
omies as those of Kearney (1953) , Bloom (1956) , Guilford (1959) , 

Taba (1964), Krathwohl et al. (1964) and Gagne (1965). 
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Adapt ive S ystems and the Components of Cognition ? A PJ2H25M T^o^ayel 
Taxonomy of Learner Outcomes 

It is clear from a review of the various positions that have 
been taken with respect to learner outcomes that they can be and 
have been conceptualised in a wide variety of ways. It is also clear 
that each of the taxonomies has a legitimate bases by and large 
they simply deal with different levels of outcome, e.g., outcomes 
which crosscut the broad spectrum of human development vs. those 
which crosscut only that which is learned, or with different classes 
of outcome within the same level, e.g., those which focus upon content 
objectives in cognition vs. process objectives. 

On the assumption that any functional taxonomy of learner outcomes 
must reflect multiple levels and multiple classes within levels an 
integrated, two- level taxonomy of learner outcomes is proposed as a 
synthesis of that which has been reviewed. The first level of the 
taxonomy deals with the major categories of human development and/or 
functioning, and has as its function the sorting of outcomes into those 
which are •’learned,” those which are ’’shaped," and those which repre- 
sent a "residue" of the total spectrum of experience. The second level 
of the taxonomy is designed to deal in detail with each of these three 
general classes of outcomes. Because of space and time limitations, 
however, and because the institute is directed primarily to educators, 
detailed attention will be directed only to the cognitive or "learned" 
outcomes in the present paper. In combination, however, and If developed 
In detail, the two levels of the taxonomy have been designed to provide 



for an integration of moat of the classes of learner outcomes that have 
traditionally been of concern to educators and psychologists# 

Taxonomy JL: Ad aptive sys terns « An emerging theory of human devel- 

opment (Schalock, 1968) has been used as a basis for ordering develop- 
mental outcomes into the ays terns that appear in the taxonomy# Briefly 
stated the theory holds that three broad classes of adaptive systems 
have arisen over the course of the evolutionary history of man, corres- 
ponding roughly to 1) the need for Internal regulatory mechanisms that 
lead to the survival and growth of the organism (the regulatory or 
vital domain) , 2) the need for interpersonal-relational systems which 
lead to the perpetuation and viable social ordering of the species (the 
interpersonal or generative domain) , and 3) the need for competencies 
which permit the adaptation of the organism to the demands of the 
external environment (the cognitive or competence domain)# Within 
each of these three major domains the theory holds that three adaptive 
systems operate, each corresponding roughly to the major sets of adap- 
tive demands that appeared with each benchmark of biological evolution. 
Thus, as biological evolution progressed, new classes of regulatory or 
vital mechanisms, new classes of Interpersonal or generative relation- 
ships and new classes of competencies or commitments were needed in 
order to meet the demands of increasingly complex organisms in 
increasingly complex environments. Ultimately, through the constant 
process of adaptation, viable adaptive subsystems finally became part 
of the genetic inheritance of man. The theory holds that as a conse- 
quence each human being, through the interaction of experience and 
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genetic programing, develops and maintains the nine adaptive systems 
outlined above, it holds further that developmental tasks , learner 
outcomes and, in fact, all of human experience gets ordered in relation 
to these systems. The three major domains of human development, their 
adaptive systems, and the evolutionary epochs in which the systems 
evolved, appear in Table X, 

Several features of Table I require comment in light of existing 
taxonomies. First there is no set of outcomes labeled ’‘affective." 
Instead, the taxonomy explicitly defines emotional outcomes and atti- 
tudinal outcomes, and thus separates two of the major concepts that 
have come to be entwined in the notion of affective outcomes. Con- 
ceptually, in the present scheme, attltudinal outcomes substitute for 
affective outcomes (in the Krathwohlian sense) and thus are learned, 
whereas emotional outcomes are more • generalized and relatively unaf- 
fected by learning (except, perhaps, in the Pavlovian sense). 

Second, the term cognition has been used as the generic term for 
all classes of learning or competence outcomes, with the term intellec- 
tual outcomes substituting for it in the usual psychomotor-cognitive- 
affect ive trlumverate. 

Third, it is assumed that only cognitive or competence outcomes 
are "learned" outcomes $ outcomes in the vital domain are viewed as 
accruing as a "residue" from all that happens to an organism in the 
course of its existence, and outcomes- in the Interpersonal domain are 
seen as being "shaped" rather than learned, While such terminological 
gambits may have the appearance of playing word games they are not 
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Intended as such. In the present view the Influence process in the 
vital and generative domains is conceived to be something other than 
teaching , and the processes by which vital and generative outcomes 
evolve ate viewed as something other than learning. To be sure, 
one may learn about vital and generative outcomes, but one doesn't 
develop outcomes in these domains through learning. What the specific 
developmental and Influence processes are within these areas is yet to 
be determined, but there is a fair probability that they will be some- 
thing other than that which we now characterise as learning. The 
present effort, Including the rather crude terminology, represents a 
first effort to give credence to the probability of their existence. 

As implied above the developmental theory holds that for each 
domain and adaptive system there is a corresponding class of Influence 
behaviors which is responsible for the development and maintenance of 
that system. , This proposition stems from the assumption that while all 
adaptive behavior patterns have a genetic base, all require for their 
development and maintenance a continuous Interchange with relevant 
dimensions of the external environment, e.g., relevant classes of 
Influence behavior . Three broad classes of Influence behavior, 
corresponding to the three broad domains of human development, have 
been identified: caretaking, socializing, and teaching. Generally 

speaking these are defined as follows: 

Caretaking: Those behaviors which lead to the development 

and maintenance of the regulatory mechanisms 
involved in the physical, emotional and self- 
definitional needs of another; 
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Socializing: Those behaviors which lead to the development 

and maintenance of the Interpersonal orien - 
tations involved in the sexual , status and 
friendship- love relationships of another?, 

Teaching: Those behaviors which lead to the development 

and maintenance of the competencies and/or 
commitments involved in the psychomotor,, 
intellective and attitudlnal orientations of 
another. 

Technically, as used within the present framework, influence 
behavior is defined as behavior which one person directs to another (or 
group of others) which has as its intent the modification or main- 
tenance of the behavior of another. 

As indicated above, it is also proposed that classes of Influence 
behavior exist which correspond to or link with each of the adaptive 
systems within the three domains of development. At the moment only 
the subsystems within the teaching domain have been identified, but it 
is assumed that relatively Independent patterns of Influence behavior 
ultimately will be identified for each adaptive system. The three 
classes of Influence behavior within the teaching domain have been 
labeled, respectively, training, instruction, and enculturation. 
Operationally, within the present context, training refers to teaching 
in the psychomotor area, instruction to teaching in the intellectual 
area and enculturation to teaching in the atticudinal area. The 
various classes of Influence behavior and the adaptive systems which 
they parallel are listed in Table 2. Taken together, the taxonomy 
of developmental outcomes (adaptive systems) and their respective 
classes of influence behavior provide a language and a system for 
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ordering developmental concepts which should have considerable utility 
for education. 



Table 2. The adaptive systems of man and the classes of influence 
behavior responsible for their development and maintenance 



ADAPTIVE SYSTEM 


CORRESPONDING CLASS OP INFLUENCE BEHAVIOR 


Regulatory or Vital System 


Caretaking Bdiavlor 


The Physical System 
The Emotional System 
The Identity System 


(to be identified) 


Interpersonal or Generative 
Systems 


Socializing Behavior 


The Sexual System 
The Status System 
The Friendship-Love 
System 


- (to be Identified) 


Cognitive or Competence 
System 


Teaching Behavior 


The Psychomotor 
System 

The Intellective 
System 
The Attitudinal 
System 


- Training 

- Instruction 

- Enculturatlon 



Taxonomy 2, s Components of cognition . Using the terminology of 
existing taxonomies , an integrative taxonomy would have to Include 
classifications that would Incorporate the following major headings: 

• i ■ ' • ' ■ 
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FROM THE EDUCATIONAL PSYCHOLOGISTS 
AND CUTiRICULUM SPECIALISTS 

Tsychomotor Outcomes 

Cognitive Outcomes 

{ 

Content (curriculum 

specialists) 

Process (educational 

psychologists) 

Affective Outcomes 



FROM THE LEARNING AND/OR TRAINING 
PSYCHOLOGISTS 

Signal Learning 

Stimulus Response Learning 

Chaining 

Verbal Association 

Multiple-Discrimination 

Learning 

Concept Learning 

Principle Learning 

Problem Solving 



As indicated above substitution of the terms Intellectual and Attitud- 
inal for Cognitive and Affective in the first level taxonomy has 
already altered the list slightly. The critical problem remains, 
however, and that is the development of a framework that brings the 
concepts of cognitive content and process into Juxtaposition with the 
concepts of signal learning, stimulus-response learning, concept 
learning, etc., and all three of these into a meaningful relationship 
with the three major classes of cognitive outcomes, i.e., Psychomotor, 
Intellective and Attitudinal. The taxonomy outlined below is a first 

attempt to make fit of this kind. 

In deriving the taxonomy, the analysis of cognitive development 
and functioning was approached from the point of view applied in the 
analysis of the physical domain of man, namely, that there is a cog- 
nitive structure, that cognitive structure has certain functions, and 
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that it consists of a given content. This represents the classic 
approach to analysis in the biological sciences and it was anticipated 
that it would have utility in the analysis of the cognitive domain. 

The taxonomy that evolved from the analysis Involves a three 
dimensional model of outcomes. The three components of the model are 
labeled Structure, Function and Content, and correspond, respectively, 
to the outcomes purported by the learning psychologists, the educational 
psychologists and the curriculum or discipline specialists. Opera- 
tionally, it is assumed that the Structure and Function components of 
the model, i.e«, associations, discriminations, concepts, etc. (ele- 
ments of cognitive structure) and recognition, understanding, and 
application (levels of cognitive, functioning) are applicable across 
the three major classes of cognitive outcomes, while the Content of 
Cognition varies not only by general class of outcome but , by subclasses 
of outcomes within the psychomotor, intellectual and attitudlnal realms. 
This position is in line with the general conclusions of Helton (1964), 
and is illustrated schematically in Figure 5. 

PSYCHOMOTOR INTELLECTUAL ATTXTUBXNAL 

' OUTCOMES OUTCOMES- OUTCOMES - 

{ Cognitive Structure - > 

^ — . Cognitive Function - ■ > 

Cognitive Cognitive Cognitive 

Content 1 Content 2 Content 3 

Figure 5. A schematic representation of the relationship between 
cognitive structure, function and content, and the three 
major classes of cognitive outcomes. 



COGNITIVE STRUCTURE. When thinking of structure, Suzanne Langer's 
notion la relevant: 

”The structure of a thing is the way It is put together. 

Anything that has structure must have parts, properties, or 
aspects which somehow are related to each other. " (As cited 
by James Moffett in the Harvard Educational. Review, Summer 
Issue, 1966). 

In this sense cognitive structure is seen as paralleling that of physi- 
cal structure in that it is composed of a number of distinct elements 
organized into Increasingly complex units. In the physical domain the 
units of organization Include, from the simplest to the most complex: 
atoms, molecules, cells, tissues, organs, and systems. It is proposed 
here that the cognitive domain is organized on much the same pattern 
and Includes the following, ordered again from the simplest to the 
most complex: discriminations, associations, concepts, principles, 

plans and systems. These units correspond in level of complexity to 
those identified within the physical domain, and are derived from a 
combination of the concepts current in the literature on learning and 
those central to the conceptual framework outlined in Table 1. 

Figure 6 contains a hierarchically ordered listing of the units of 
structure within the physical domain and the proposed units of struc- 
ture within the cognitive domain. 



Physical Structure 



Figure 6. 



Atoms 

Molecules 

Cells 

Tissues 

Organs 

Systems 



Cognitive Structur e 
Discriminations 
Associations 
Concepts 
Principles 
Plans 
Systems 



Structural elements within the physical and cognitive 
domains in man, ordered according to complexity of 
organization* 



Several observations may be made about this testing. First, the 
listing is hlerarchlal In nature. When considering the physical struc- 
ture of the organism one has to specify the level of organisation at 
which one is focusing, for the units of physical structure are organ- 
ised hierarchically. Thus, when considering physical structure, one 
has to specify the level at which he Is focusing: the atomic level, 

the molecular level, the cellular level, the tissue level, the organ 
level, or the system level, for example, the respiratory system, the 
circulatory system, or the digestive system. It Is proposed here that 
the cognitive structure of the organism is similarly organized, pro- 
gressing from discriminations to associations, concepts, principles, 
plans and systems. Space Is not available for the review of literature 
which supports such a classification scheme, but for the Interested 
reader the following references are suggested: Gagnfe (1964, 1965) 

for a gener al treatment of the Issue and a taxonomy similar In kind; 
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Tolttan (1932) for a discussion of discrimination as the basic element 
within cognitive structure; Klausraeier and Harris (1966) for an 
analysis of concept learning; and Fitts (1964) and Hiller , Gallanter 
and Pribram (1960) for a discussion of the concept of plans. 

Second, the last three elements within the cognitive listing 

r 

involve processes of organization and transformation that transcend 
that which is learned explicitly. While the crucial evidence is not 
yet in with respect to the role of organization and/or transformation 
processes in cognitive development and functioning, there is growing 
commitment to their centrality. This is reflected in Osgood’s 
"behavioristic" analysis of perception and language (1964) , in a 
recent symposium on coding and conceptual processing in verbal learning 
(1964) , and in a paper on verbal learning by Tolving (1964) : 

At the Empirical level, SO (subjective organization) 
refers to the subject’s tendency to recall certain items in 
close temporal contiguity to one another. At the conceptual 
level, this tendency can be thought to represent the forma- 
tion and existence of higher-order memory units. It is as 
if the list items... are rearranged in storage in the course 
of .. .practice. Such rearrangement manifests itself and can 
be described in a variety of ways - development of associa- 
tions of the type that define the associative meaning of the 
word (Deese, 1962); clustering in terms of conceptual 
(Bousfield, 1953; Cohen, 1963) associative (Jendkins and 
Russel, 1952) or synonymic (Cofer, 1959) categories; 
chunking, unitization, or recoding as envisaged by Miller 
(1956a, 1956b) ; construction of a plan, or creation of a 
hierarchical structure (Miller, Galanter, and Pribram, 

1960); employment of various ’mnemonic aids’ as described, 
for Instance, by Balaban (1910) and Bugelski (1962) ; 
ordering of items in recall according to a previously 
learned code such as the alphabet (Tulving, 1962b); and 
probably many others. Subjective organization is just a 
general name for all of these processes (p. 234). 
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In passing it may be noted that the operation of organizational 
or transformation processes is well known within the physical realm: 
the input of oxygen v nutrients, etc* to the organism has no direct 
bearing in and of Itself on tissue formation, organ formation, or 
system organization. Like the last three elements within the cogni- 
tive structure, tissues, organs and systems derive from organizational 
or transformation process which transcend that which comes into the 
organism initially* Whatever the specific processes may be that 
accomplish transformations within the physicaj. and cognitive domains, 
it is highly probable that they are under the control of genetic 
programming. 

The third, and perhaps the most critical observation to be made 
with respect to the two listings centers on the concept of systems. 
When looking at physical structure, physiologists long have made use 
of the concept of systems, and have been able to establish the outline 
of various adaptive systems by tracing the organizational relationships 
between organs in carrying out a given adaptive function. Thus, in 
physiological terms, systems have been identified to accomplish the 
function of respiration, elimination, nutrient transportation, etc. 

In this sense, systems within the physical domain may be considered as 
Internal adaptive systems necessary to the survival and well-being of 
the organism. 

Within the context of the developmental theory basic to the 
present framework (Schalock, 1968) it is proposed that a comparable 
organization of structure exists within the cognitive domain, per- 
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mittlng the organism to adapt effectively to the external demands of 
the environment* In contrast to the Internal adaptive system s of the 
physical domain these have been labeled externa l adaptive systems , and 
while the elements that need to be processed within the physical realm 
are those of food, waste products, foreign elements, disease carrying 
agents, etc*, the elements which must be processed In the cognitive 
domain are those objects, events and processes in the external world 
with which the organism must continually Interchange. 

As reviewed earlier, the theory holds that external adaptive 
systems are genetically based, organising action patterns which 
guarantee that an organism will attend to the fundamental adaptive 
operations necessary to Its survival and the survival of the species . 
Three external adaptive systems have been proposed: the vital system, 

which takes as Its focus the maintenance of life and personal Integrity; 
the generative system, which takes as its focus companionship, affec- 
tion and sexuality; and the competence system, which takes as Its 
focus knowledge, awareness, ability and skill, and commitment. These 
three adaptive systems are seen as operative within all human beings 
at all age levels, and as providing the primary organizational frame- 
work for cognition and behavior. 

COGNITIVE FUNCTION. Like structure, function is a concept that 
is of central significance within the biological sciences. Generally 
speaking, it refers to the natural or characteristic action of an organ 
or system of organs in a plant or animal. The term carries the same 
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nearing in the present paper, referring to the natural action or 
function of cognition in the overall functioning of the organism* 

As conceived in the present framework there are three hierarch- 
ically arranged functions of cognition: comprehension, understanding 

and application. Operationally, comprehension is defined as the 
ability to recognise, differentiate, translate, etc.; understanding 
as the ability to extrapolate, draw analogies, make inferences, etc.; 
and application as the ability to perform given operations or find 
solutions to given problems under simulated or real life conditions. 
Central to the framework is the assumption that before one can 
"understand" one has to comprehend, and that before one can make 
application one must "understand." The relationship between the pro- 
posed taxonomy of cognitive functions and Bloom’s and Taba l s taxonomies 
of cognitive processes is illustrated in Figure 7. By and large, 
there is little relationship between these taxonomies and that pre- 
sented by Guilford (see Fig. 3). 
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Figure 7. The relationship between categories in the proposed 
taxonomy of cognitive functions , Bloom's taxonomy of 
cognitive processes, and Taba*s taxonomy of cognitive 
processes • 



It will be seen in Figure 7 that there is only moderate agreement 
between the three classification schemes: the last three categories in 

Bloom 8 taxonomy and the first two categories In Taba's are of a 
different order than those In the proposed taxonomy. At one level it 
probably would be possible to interpret Bloom's Analysis, Synthesis and 
Evaluation categories and Taba's Grouping and Interpretation Categories 
as special instances of the application category in the proposed tax- 
onomy, but I think this would be misinterpreting these authors' 
intention of the categories . In the present scheme these categories 
are seen as legitimate classes of "process" outcomes (see below) and 
are treated as such. 
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Conceptually, the functional outcomes of cognition are an per- 
vasive and fundamental to cognitive operation as are structural 
outcomes : the nature of the environment in which an organism operates 

must be comprehended, understood and acted upon. Since these functions 
are critical to the survival and adaption of the organism, it is 
assumed, as it was with structural outcomes, that they have their basis 
in the genetic programming of the organism. 

In combination, the taxonomy of structural outcomes and the 
taxonomy of functional outcomes constitute the central classification 
of cognitive outcomes toward which Instruction needs to be directed . 

The relationship between these two sets of outcomes is illustrated 
schematically in Figure 8. As Indicated earlier, however, cognition 
structure and function do not exist in a vacuum; they are always tied 
to content • As a consequence , the direction of instruction toward 
structural and functional outcomes must always be done within the 
context of content . This in no way lessens the significance of 
structural and functional outcomes as targets of instruction, but it 
does say that in and of themselves they are insufficient targets. 
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Figure 8. The schematic relationship between cognitive structure and 
cognitive function. 



As ordered in Figure 8 it can be seen that levels of cognitive 
functioning in a sense represent operational definitions of the levels 
of mastery which one has over the use of the various elements within 
his cognitive structure. This relationship can be used to good advant- 
age In assessing the outcomes of instruction, for one can use the 
various levels of cognitive functioning as a guide to the development 
of criterion instruments. 

COGNITIVE CONTENT. As indicated previously, the content of 
cognition represents the "stuff” into which cognitive structures are 
formed and with which cognitive functions deal. It is generally agreed 
that it consists of both substantive outcomes, e.g., the laws of phy- 
sics, the sounds of Beethoven, the vision of birds in flight, the feel 
of tennis racquet and ball, the smell of meadows, and process outcomes, 
e.g., observation, analysis, synthesis, hypothesis generation, evalua- 
tion. In the present scheme an Integration of substantive and process 



outcome 3 p rovides the content of naychomotor » Intellectual and altitud- 
inal adaptive systems * Conceptually > however , content outcomes occur 
only after sensory experience has been translated into cognitive 
st ructur e and has thereby become available to cognitive functioning » 

1. Substantive Outcomes * Unfortunately, the development of a 
taxonomy of substantive outcomes is beyond the scope of the present 
effort* This is the case for two reasons: 1) A functional classifica- 

tion of all possible substantive outcomes across all topic areas within 
the psychomotor, intellectual and attltudinal domains is beyond the 
writer* o comprehension; and 2) even if such a classification were 
possible, I'm not sure what one would do with it, except possibly to 
use it as a guide In curriculum development, since it would be unbeliev- 
ably massive and subject to continuous change. If it someday becomes 
possible to describe the "structure** of disciplines (Bruner, 1967) and 
perhaps similarly the "structure** of attitudes and psychonofcor skills, 
a taxonomy of substantive outcomes might become relevant, but for 
the present it is doubtful that a great deal of advantage could be 
gained from such an effort. 

After having said all this the spirit of the paper still dictates 
that at least some of the parameters of such a taxonomy be generated. 
Toward this end a three dimensional model is offered. The major 
parameters of the model are: 1) Focus, i.e., the adaptive system and 

the topic area within the system that la under consideration; 

2) Content, i.e., the objects, events, or processes that constitute a 
particular focus; and 3) Form, i.e., the structural properties of the 
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objects, events or processes that are being considered. Aa used here, 
the concept of Form derives directly from Guilford’s model of cognitive 
processes. The parameters of the model are presented schematically in 
Figure 9. 

2. P rocess Outcomes . As with substantive outcomes the develop- 
ment of e functional taxonomy of process outcomes is beyond the scope 
of the present effort. In contrast to substantive outcomes, however, 
the development of such a taxonomy is critically needed and would have 
far reaching value. Process outcomes constitute the "'cognitive tools" 
or skills with which an individual approaches his world* and the number 
and kind of such tools determines to have a large extent how success- 
fully he adapts to it. These are competencies central to learning, 
achievement, the advancement of knowledge, the development of athletic 
ability and the modification of attitudes, and as such should be of 
central concern to educators. 

At the moment an exhaustive taxonomy of process outcomes does not 
exist, although some of the categories within Bloom’s and Taba's 
taxonomies can appropriately be considered as process outcomes. These 
include, specifically, the categories of Analysis, Synthesis and 
Evaluation from Bloom and the categories of Grouping and Interpretation 
from Taba. Another relatively exhaustive listing of process outcomes 
is found In the AAAS Science As a Process materials. Starting with 
Observing, the list includes, in an "hierarchical" order. Classifying, 
Measuring, Communicating, Inferring, and Predicting. A second level 
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Figure 9. A three dimensional model of substantive outcomes. 
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of AAAS outcomes Include Formulating Hypotheses, Making Operational 
Definitions, Controlling and Manipulating Variables, Experimenting, 
Formulating Models, and Interpreting Data. These processes of course 
have been designed only for the science area, and point up one of the 
more critical issues facing the developer of a taxonomy of process 
outcomes, namely, whether such outcomes are generalizable or whether 
specific sets of process skills are needed in different adaptive sys- 
tems, or for different foci within systems. The critical point, 
however, is that at this time there is no exhaustive listing of process 
outcomes available and such a listing is badly needed. 

Assuming that system specific process outcomes exist, that is 
processes specific to the development of psychomotor skills, intellec- 
tual abilities and attltudinal orientations, a taxonomy of such 
outcomes would take the form of a three dimensional model much like 
that outlined in Figure 9. Such a model appears as Figure 10# 

In considering the development of process outcomes it needs to 
be realized that, as in the case of substantive outcomes, process 
o utcomes can be realized only after relevant experiences have been 
translated into cognitive structure and thereby made available to 
cognitive functioning . 

A SUMMARY OF THE RELATIONSHIP BETWEEN ADAPTIVE SYSTEMS AND 
STRUCTURAL, FUNCTIONAL AND CONTENT OUTCOMES. Figure 11 contains a 
schematic illustration of the relationship between these various 
classes of outcomes. Interpreting the figure, the transformation of 
sensory experience into structural units (elements of cognitive struc- 
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Figure 10* A three dimensional model of process outcomes* 
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Figure 11* The schematic relationship between adaptive systems and 
between structural, functional, and content outcomes* 
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tore) over which there is some degree of mastery or control (cognitive 
functioning), the translation of these into substantive and process 
outcomes, and the integration of these into psychomotor, intellective 
and attitudinal systems that are adaptive in their service to the 
organism constitutes the process of learning* It also provides a 
hierarchy of learner outcomes which serve as a guide to the design 
of instructional conditions* At the most basic level and in all 
cases instructional conditions must be designed to influence discrim- 
inations, associations, concepts* principles and plans, for these are 
the outcomes from which all other classes of outcome® derive, but these 
are not sifficient guides in and of themselves* In addition, the 
instructional designer must also take into account the level of mastery 
desired over the structural outcome, whether it is a substantive or 
process outcome and whether it is a psychomotor, intellective or 
attitudinal in nature for the design of effective instructional 
experiences will vary accordingly . On the basis of this kind of 
thinking, the taxonomy at one and the same time 1) forces the reduction 
of all specified outcomes, whatever their level of generality, to the 
structural and functional level and 2) forces the expansion of the 
outcome to the level of adaptive systems and the domain of hwan 
functioning. Operationally this means that a hierarchical analysis 
must be applied to any and all learner outcomes pursued, and that any 
level of outcome, including those traditionally sought by the person- 
jlity or ego psychologists, are appropriate as a place to begin . More 
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will be said about the concept of hierarchical analysis in a later 
-ectlon of the paper. 

Implications for Instructional Design 

As Indicated previously, a basic assumption underlying a 
systematic approach to instruction is that there must be a fit between 
the conditions of instruction, the learning process, the nature of the 
learning outcome to be developed, learner characteristics, and setting 
characteristics* The proposed taxonomy is intended as a first approxi- 
mation to a system for ordering the nature of learning outcomes* If 
usdd seriously, the taxonomy would lead to an ordered series of 
classifications which would, when taken together, provide a detailed 
description of the nature of the learning outcome that is being 
pursued* Ultimately, it is envisaged that specific sets of instruc- 
tional conditions will be identified as appropriate to the development 
of specific classes of outcomes* If and when this information becomes 
available, the task of the Instructional technologist will be greatly 
simplified: as soon as he knows the class of outcome desired he will 

be able to select the set of instructional conditions that will bring 
the outcome about within a known degree of reliability for a given set 
of learners under a given set of situational conditions* 

Returning now to the specification of target outcomes for purposes 
of guiding either informal Instructional moves in the development of 
formal instructional systems, three steps are seen as being necessary 
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In such specification: 1) identifying what the outcome in fact is 

to be, 2) describing the outcome in behavioral terms, that is, describ- 
ing it in terms of its focus, form and content (see Figures 9 and 10), 
and 3) classifying the outcome in terms of the taxonomy of outcomes, 
as this appears in Figure 11* 

IDENTIFYING TARGET OUTCOMES. This requires that in some way or 
another that which one wishes to accomplish or bring about as a conse- 
quence of an educational experience be known and can be explicated. 
These may be given by an authority, arrived at independently or 
derived from an extensive task analysis, and they may take any degree 
of specificity or generality, for example, they may range from 
spelling a word correctly to wiring a computer board without error to 
developing a feeling of confidence in a given situation. The critical 
element in this step of the process is that by whatever means the 
outcome desired is identifiable. 

DESCRIBING TARGET OUTCOMES BEEAVIORALLY. While a number of 
formulae have been presented for the drafting of educational objectives 
in behavioral terms, cf. Mager (1962) and Paulson (1967), simple 
guidelines have been presented above as points of reference in the 
description of objectives. The procedure suggested here requires 
that the objective needs to be described in terms of its focus, form 
and content , but that is all . It, does not require that the criteria 
that will be accepted as evidence of the objective having been achieved 
be included in the Initial description of the target outcome . This 
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position, namely , that one needs to keep separate conceptually and 
operationally the description of the desired objective and the develop- 
ment of the criterion measure that is to be used as evidence of the 
realisation of the objective, differs considerably from the position 
taken by Paulson and Mager . The rationale underlying the present 
view is that by defining an objective in terms of measures to be 
used in assessing its realisation one severely limits the scope of 
thinking or imaginativeness that can be introduced into the specification 
of learning outcomes* It is also based on the assumption that at 
best a measure reflects only selected or representative parauecers 
of the phenomenon that is being measured, and in this sense constitutes 
no more and no less than a set of Indicators that one is willing 
to accept as evidence of the phenomenon in question* Given this 
point of view the defining of behavioral objectives in terms of the 
measures to be used in assessing them is seen as an unecessary set 
of constraints under which to operate. 

CLASSIFYING TARGET OUTCOMES IN TERMS OF THE PROPOSED TAXONOMY OF 
LEARNER OUTCOMES. As soon as one knows clearly what the target out- 
come is to be, and has defined it behaviorally , the third step In the 
specification process is to classify the outcome in terms of the pro- 
posed taxonomy of outcomes* Operationally this means that one needs to 
specify a) the domain of human functioning that is represented by the 
outcome (Vital, Generative, Cognitive), b) if it falls within the 
cognitive domain then specify the adaptive system within which it 
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falls (Psychomotor , Intellectual, Attltudlnal) , c) specify the class 
of outcome it represents (substantive or process), d) specify the 
element of cognitive structure that it represents (discrimination, 
association, concept, principle, plan), and finally, e) specify the 
level of mastery desired over the outcome, that is, mastery at the 
level of comprehension, understanding or application* The basic 
assumption underlying the specification of outcomes in terms of the 
proposed taxonomy is that the instructional conditions needed to 
effectively bring about various kinds of outcomes will vary according 
to the classification of outcomes on the taxonomy . If this is true , 
the implications for the instructional designer are clear: not only 

must he specify and describe behaviorally the nature of the target out- 
come but he must also be aware of and design into his instructional 
experience that which is known of the relationship between the con- 
ditions of instruction and the realisation of given classes of outcomes* 
This is the focus of the third section of the paper. 



ISSUE 4: Is it reasonable to assume that a functional 

taxonomy of learning outcomes can be established? 



ISSUE 5: Assuming a positive answer to Issue 4, does the 1 

proposed taxonomy meet the criteria of (a) incor- 
porating that which is known about human develop- 
ment generally and cognitive development specifi- 
cally; (b) using a minimal number of concepts 
with maximal effectiveness ; (c) providing clarity 
to an issue or area; and (d) utility in instruc- 
tional systems design? 



ISSUE 6i Are the assumptions underlying the proposed 
taxonomy of adaptive systems viable? 



ISSUE 7 x Are the concepts of cognitive structure, function I 
and content within the proposed taxonomy viable? | 



11-39 



LEARNItti PROCESSES 

As 4sed in the present paper the term learning process refers to 
the Lntrarnal mechanisms for or processes by which the elements of cogni- 
tive. structure (discriminations* associations* concepts* etc.) are 
formed and the levels of cognitive functioning (comprehension* under- 
standing* application) are carried out. As such the term refers to 
the essence of learning itself. Thus conceived* learning processes 
link directly to instruction* for instructional practice must reflect 
that whi ch is known about the process of learning if it is to be maxi- 
mally effective in facilitating learning. Fundamentally the learning 
process involves Issues of information selection* transmission* storage* 
transformation and retrieval* as well as Issues of attention* perception 
and volition. In the broadest sense it involves the historical issue 
of what goes on between observable stimuli and observable responses. 

Put in the parlance of the day, the issue focuses upon what goes in 
the central nervous system or 5, the little black box*® 1 The elements 
Involved of the learning process are shown schematically in Figure 12. 

The aim of this section of the paper is to bring into as clear a 
relief as possible that which is known about the process of learning 
and its implications for the design of instruction. Toward this end 
much the same organisation will be followed as appeared In the previous 
section of the paper* namely* an overview of positions held with respect 
to learning processes, the proposal of an integrative model of learning 
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Figure 12. A •chematlc representation of the elements Involved 
in the learning process . 
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processes that incorporates both that which is known about process plus 
the concepts of cognitive structure and function developed in the 
preceding section of the paper, and a listing of the implications of 
the model for instructional design# As background for this section 
of the paper, a synopsis of the positions held by some of the leading 
heorists representative of the two major points of view in psychology 
oward the process of learning are provided* These appear as 
jupplement 2* An overview of the various points of view themselves 
jppears as Supplement 3. 

An Overview of Positions Held With Respect to Learning Processes 

Host thinking about learning processes can be grouped around five 
models: 1) the traditional S-R model, 2) the traditional S-S model, 

3) the ’’mediated" S-R model, 4) the cybernetic or information processing 
model, and 5) the neurophysiological model. The first three of these 
models represent points on a continuum of a debate that has raged amongst 
psychologists of learning for half a century over whether it is really 
necessary to refer to the processes that occur within the black box 
in order to explain behavior* The fourth and fifth models are relative 
newcomers to the scene but in all likelihood represent the models of 
greatest power in the future. The positions each of these models 
represents towards the process of learning is reviewed in Supplement 3. 
Since the model proposed in the present paper draws heavily upon the 
information processing and neurophysiological models, and since these 
models are generally less well known than the others, it is recommended 



that the reviews of these two models be read If at all possible during 
the institute if the reader is not already familiar with them. 

Multiple Systems Operation . A Proposed Information Processing end 
Utilization Model As A Basis For Understanding the Nature of the 
Learning Process 

Ultimately the power of the science of man is related to the 
conception of man that It takes as Its operating base. In my opinion 
the position which many psychologists have taken historically with 
respect to the nature of man has not been a particularly powerful one, 
at least not wnen compared to that which is possible by using the 
concepts of systems theory t cybernetics , or information theory* As 
a consequence the model of the learning process that Is proposed is 
essentially a multiple systems, cybernetic, information processing 
model. In this respect it draws heavily from the work of Broadbent 
(1958), Travers (1964), Frank (1963), Von Bertalanffy (1950), Ashby 
(1960), Smith and Smith (1966), and others. It also draws upon 
infor ma tion from neurophysiology that heretofore has not been incor- 
porated into information processing models. While that which is 
proposed is still far from an empirically tested model, and describes 
cognitive operation only at the level of functional systems rather 
than physical or chemical structure, it is offered as a first approxi- 
mation to the kind of systems design that ultimately, in my opinion, 
will dominate the area. The model is summarized schematically as 
Figure 18. 



The model spells out the relationship between a series of rela- 
tively Independent operational systems which, when linked In series, 
provide the functional whole which permits Information processing and 
utilisation to occur* Operationally, the proposed model consists of 
seven systems. These have been labeled, respectively, the perceptual 
system, the transmission system, the attention system, the storage end 
transformation system, the activation system, the guidance system, 
and the Inhibition system. In all cases they coincide to empirically 
established functions which are known to exist within the functioning 
organism. The content of each of these systems will be described 
briefly and primary sources given for further reading for those who 
wish to pursue the area. 

The perceptual system . As conceived here, the major elements of 
the perceptual system consist of receptor organs, a selective filtering 
device, and a coding mechanism. The evidence for the existence of 
these components is summarised in Broadbent (1958) and Travers (1964). 

The transmission system . Again, there are two major elements 
conceived within the transmission system: a mechanism for amplifying 

the power of the signals that have been filtered and coded and & 
limited capacity multiple channel transmission system which generates 
its own power source for sending. Travers and Broadbent again provide 
excellent summaries of the empirical data leading to these derivations. 

The attention system . The dezros "energy mobilisation," "activation 
"arousal," "excitation," and the; like have occurred recently with in- 



creasing frequency In the psychological and neurophysiological litera- 
ture (Duffy, 1963) (Malmo, 1959) (Schlosberg, 1964). Also, a discovery 
of the arousal function of some of the lower brain centers, for example 
the reticular formation (Magoun, 1958), the recent work on sensory 
deprivation and stimulation (Flske and Maddi, 1961), a renewed Interest 
In sleep, and the continued Interest In the relationship between 
activation and performance, has led to an entire rethinking of the 
place of activation in cognitive functioning • In essence the concept 
of activation relates to the earlier concept of motivation and has 
tOjdo with energy mobilisation, cortical activation, etc. which is 
necessary to the attending function of the organism. 

The storage and transformation system . The concept of an infor- 
mation storage and transformation system is well established In the 
psychological literature, Including the literature of the traditional 
S-R theorists, but the content of the system has not been specified 
with any degree of clarity. In the present model It Is proposed that 
the elements of cognitive structure and the units of cognitive function- 
ing outlined in the previous section of the paper, In conjunction with 
transformation units which operate In relation to both structure 
and function, comprise the contents of the storage and transformation 
system. 

The activation system . The activation system is viewed as 
intimately tied to the attention system (see above) but Instead of 
having as its primary focus perception and transmission, as does the 



attention system, the activation system lodes more closely into the 
information utilization function of the model. It also locks into 
the guidance and inhibition systems (see below) as a part of the 
utilization function# As conceived here, the activation system 
functions much like Hiller, Gallanter, and Pribram's TOTE Unit, 

r 

analyzing Incoming information for its fit or match with the exist- 
ing store of Information of the organism and the plan of operation 
that is current. Support for such a system can be found in Hiller, 
Gallanter and Pribram (1960), Broadbent (1958), and Diamond, at al. 
(1963) . 

The guidance system . The guidance system is conceived as a 
companion system to the activation system, serving much the same 
function in the utilization of information*. It also is seen as oper- 
ating like a TOTE Unit, but Instead of functioning to activate or 
Inhibit adaptive systems it serves to guide the choice of adaptive 
mechanisms once an adaptive system is activated. Primary support for 
the inclusion of a guidance system in a model such as this rests with 
the work of Diamond, Dalvin, and Diamond (1963). 

The inhibition system . One of the most serious oversights of 
the psychologist's view of cognitive functions and behavior is the 
role which the Inhibition of competing or alternative action patterns 
has for the performance of adaptive behavior «, Diamond, et al. reviews 
the extensive literature on the subject and on the basis of the evi- 
dence available it is clear that an information processing and utilise- 



tion model must have within it a system to handle the inhibition 
function which is so necessary to effective performance* 

Implications for Instructional Design 

According to the proposed informatiorf processing and utilisation 
model the learning process itself is not subject to manipulation by an 
instructor: all that is manlpulable are the conditions which Influence 

what the learner processes and to some extent how he processes It* The 
processing Itself is internal and subject to the control of the fantas- 
tically complex mechanisms that Dame Nature has built into the human 
organism to handle the information processing and utilisation task* 

Given this point of view* what implications can be drawn for the 
designer of Instructional experiences? Two sets of implications can 
be Identified: 1) those having to do with the variables to be manipu- 

lated in instruction* and 2) those having to do with the amount and 
kind of information contained in the variables being manipulated* 

Variables to be manipulated in instruction * A close analysis of 
the Information processing model suggests that three factors must be 
present if a child is to learn: 1) he must encounter and process 

information* 2) he must test whether he has control over the Information* 
i.e, * whether he can identify* abstract from or use the information by 
performing in relation to it* and 3) he must receive feedback as to 
the nature or extent of the control that he has. This is the case 
whether a child la engaged in self-guided or teacher-guided learning* 
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A parallel set of "instructional operations" can be identified which 
seem to incorporate all possible Instances of teaching behavior: 

1) exposing the learner to information, 2) precipitating performance 
on the part of a learner so as to facilitate the transformation or 
"processing" of the information takeir in, and 3) providing feedback 
to the learner about his performance, either in the form of positive 
or negative evaluation (feedback, of course, is only a special class 
of information giving)* Operationally, these categories descriptive 



of teaching behavior are defined as follows: 

Exposure Any message which appears to have as its aim the 

to extension of knowledge , awareness , understanding , skill . 

Information: etc . , and which does not have qualities that would lead 

to its being classified as evaluation of performance . 
Broadly speaking, messages of this kind take the form 
of either "talking" or "showing." Examples include 
telling a class or child what is planned for the day, 
reading a story, explaining how to work a math problem, 
illustrating through slides or a picture that which is 
being discussed, and demonstrating how a particular 
process works or movement takes place . 



Precipitation Any message which appears to have as its aim the initia- 
of tion of overt behavior on the part of a child or children . 

Performance: Broadly speaking, messages of this kind take the form of 

either a demand or an inquiry. Examples Include questions 
requiring an Immediate answer, directions to ready mater- 
ials for a lesson, excusing children for recess, and 
starting children to work In their workbooks, to read, 
or to take an examination. 



Evaluation 

of 

Performance: 



Any message which appears to have as its aim the convey- 
ance of the rightness or wrongness , goodness or badness , 
appropriateness or Inappropriateness of a, behavioral act 
(which may or may not have been precipitated by the 
teacher) » Broadly speaking, messages of this kind take 
the form of praise or censorship; rewards or punishment. 
Examples Include comments such as "Fine"; "Well done"; 
"That is correct"; "That is incorrect"; "Wrong"; "Shhh"; 



’’Stop that"; "Sit down, Beth. You're bothering your 
neighbor i"; and nonverbal actions such as a pat on the 
back (in praise), a finger to the lips to indicate quiet, 
a gold star, a finger pointed critically at a child who 
is creating a disturbance, a raised hand In the form of 
a threat. 

In reading these definitions it is obvious of course that each of 
these three components of instruction may serve quite different functions 
within the instructional process. For example, exposure to information 
may serve to structure that which is to occur during the course of the 
period or day, guide the learner to the next step in the solution of a 
problem, provide closure to or a solution for a problem, etc. Similarly, 
performance may be preclpipated in order to monitor that which a child 
knows, guide a subsequent response, or get a child to apply that which 
he already knows. So too with evaluation! it may serve either a 
positive or negative function; that is, it may serve to increase or 
decrease the probability of a similar behavior occurring in the 
future • The point is , however , that in combination these three 
classes of ins true tlonal behavior constitute the full range of possi- 
ble instructional behaviors and as such define the rang e of. variables 
to be manipulated by the instructional designer . 

Factors to be considered in designing the information flow in 
instruction . Several tentative conclusions or principles have come 
from the work of the information theorists that have particular 
relevance to the instructional designer as he plans the nature, content 
and flow of Information within an instructional experience. These have 
been summarized well by Travers (1964) , and while the points made should 
still be taken as tentative they are informative. 
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1) The nervous system facilitates the transmission of Information 
to the higher centers that is of particular significance to the organ- 
ism and, at the same time, tends to inhibit the transmission of less 
significant information* 

2) Information transmission is best undertaken through one 
sensory modality at a time; evidence indicates that multiple sensory 
modality Inputs are likely to be of value only when the rate of input 
Information is very slow. 

3) Since simultaneous inputs through more than one sensory 
channel produce inhibitory effects, caution should be exercised in 
introducing background material through one sensory channel while 
another is being used to transmit the main message. 

4) Since only a small fraction of the information available at 
the receptor level is transmitted to the higher centers of the brain 
(in the case of vision the proportion of the information provided 
other receptors which become available for use is probably less than 
one part in a quarter of a million) learning situations should be 
designed in such a way that the most relative features of the message 
are those that are transmitted. The quest for realism and the emphasis 
on realism which has characterized the audiovisual field seems to have 
been the worship of a false god. 

5) Since all information is coded by the nervous system, it is 
Important that it be transmitted by easily coded dimensions. 



